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ABSTRACT 
This report presents aerodynamic data obtained from a joint Langley Research Center 
(LaRC)/Marshall Space Flight Center (MSFC) Space Shuttle abort stage separation wind tunnel 
test. The . 00556 scale models of the McDonnell-Douglas orbiter and booster configurations 
were tested in close proximity using dual balances in Tunnel A of the Von Karman Facility 
(VKF), Arnold Engineering Development Center (AEDC) during the time period of April 21 to 
April 27, 1971. Data were obtained for both booster and orbiter over an angle of attack range 
from -100 to 100 for zero degree sideslip angle. The models were tested at several relative 
incidence angles and separation distances and power conditions. Plug nozzles utilizing air 
were used to simulate booster and orbiter plumes at various altitudes along a nominal ascent 
trajectory. Powered conditions were 100, 50, 25 and 0 percent of full power for the orbiter and 
100, 50 and 0 percent of full power for the booster. Pitch control effectiveness data were 
obtained for both booster and orbiter with power on and off. In addition, launch vehicle data 
with and without booster power were obtained utilizing a single balance in the booster model. 
Data were also obtained with the booster canard off in close proximity and for the launch con­
figuration. 
Plotted data for this test will be published under one data report number (DMS­
DR-1108) with seven volumes as described below: 
Volume 	 Description 
I Mach Number 5 Booster Proximity Data 
H Mach Number 5 Orbiter Proximity Data 
IHI Mach Number 3 Booster Proximity Data 
IV Mach Number 3 Orbiter Proximity Data 
V Mach Number 2 Booster Proximity Data 
VI Mach Number 2 Orbiter Proximity Data 
VIE 	 Interference Free Data for Orbiter and Booster, Launch Vehicle
 
Data, and Proximity Data for Mach Numbers 4 and 6
 
A report containingSchliereinphotographs will be published by AEDC. Schleren 
photographs were taken at -10, 0, and 10 degrees angles of attack for each pitch 
polar. 
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SUMMARY 
This report presents aerodynamic data dtained from a joint Langley Research Center 
(LaRC)/Marshall Space Flight Center (MSFC) Epace Shuttle abort stage sepa'ration wind tunnel 
test. The . 00556 scale models of the McDonn&ll-Douglas orbiter and booster configurations 
were tested in close proximity using dual balances in Tunnel A of the Von Karman Facility 
(VKF), Arnold Engineering Development Center (AEDC) during the time period of April 21 to 
April 27, 1971. Data were obtained for both booster and orbiter over an angle of attack range 
from -10 to 100 for zero degree sideslip angle. The models were tested at several relative 
Incidence angles and separation distances and power conditions. Plug nozzles utilizing air 
were used to simulate booster and orbiter plumes at various altitudes along a nominal ascent 
trajectory. Powered conditions were 100, 50, 25 and 0 percent of full power for the orbiter and 
100, 50 and 0 percent of full power for the booster. Pitch control effectiveness data were 
obtained for both booster and orbiter with power on and off. In additidn, launch vehicle data 
with and without booster power were obtained utilizing a single balance in the booster model. 
Data were also obtained with the booster canard off in close proximity and forthe launch con­
figuration. 
Plotted data for this test will be published under one data report number (DMS­
DR-1108) with seven volumes as described below: 
Volume Description 
I Mach Number 5 Booster Proximity Data 
11 Mach Number 5 Orbiter Proximity Data 
III Mach Number 3 Booster Proximity Data 
IV Mach Number 3 Orbiter Proximity Data 
V Mach Number 2 Booster Proximity Data 
VI Mach Number 2 Orbiter Proximity Data 
VII Interference Free Data for Orbiter and Booster, Launch Vehicle 
Data, and Proximity Data for Mach Numbers 4 and 6. 
A report containingschlierenphotographs will be published by AEDC. Schlieren 
photographs were taken at -f0, 0, and 10 degrees angles of attack for each pitch 
polar. 
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TABLE I. SADSAC NOMENCLATURE OF AERODYNAMIC COEFFICIENTS 
SADSAC NOMENCLATURE 
COEFFICIENT 
CA 
CAB 
CAF 
CD 
'.CDB 
CDF 
CL 
CN 
- Cy 
C1 . 
Cm 
Cn 
L/D. 
L/D . 
N/A 
N/A 
COEFFICIENT NAME 
Total Axial Force 
Base Axial Force 
Forebody Axial Force 
Total Drag Force 
Base Drag- Force 
Forebody Drag Force 
Lift Force 
Normal Force 
Side Force 
Rolling Moment 
Pitching Moment 
Yawing Moment 
Lift-To-Drag Force Ratio 
Lift-To-Forebody Drag Force Ratio 
Normal-To-Axial Force Ratio 
Normal-To-Forebody Axial Force Ratio 
BODY AXIS 
CA 

CAB 

CAF 
CN
 
CY. 

CBL 
CLM 
CYN 
N/A 
CN/CAF 
STABILITY AXIS NIND AXIS 
-
--
CD CDTOTL 
CDB CDBASE 
CDF CDFORE 
CL CL 
CY Cc 
CSL CWL 
CLM CPM 
CLN CLN 
L/D CL/CD 
L/IF' CL/CDF 
CONFIGURATIONS INVESTIGATED 
The two configurations tested were the MDAC orbiter and booster, 
figures 4 and 5 respectively. The orbiter is basically the configuration illus­
trated on MDAC drawing number 255BJ0050. Modifications made on the 
orbiter to allow for installation of the nozzle assembly is shown in figure 4. 
The booster configuration is basically the configuration designated 19A 
by MDAC (drawing number 256-19-0001). The body, wing, and canard of the 
booster model are that of configuration 19A except that the body does not 
have a base flare or boattail, figure 5. The vertical tails are those which 
were designed for the configuration designated 17 (drawing number 256-17-001). 
Both the orbiter and booster moddle had moveable elevons with deflection 
angles of 00, +100, and +200. Geometric characteristics are shown on the 
following pages. Figures 4, 5, and 6 are photographs showing both models 
and models with associated separation hardware. Figures 5 and 6 also show 
the trip strip installation. For Mach 5 a grit size of #26 was utilized. However, 
at the beginning of the test a grit sizing study was performed which showed a 
slight effect on CA only. 
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NOZZLE CALIBRATION 
Two plug nozzle systems were designed and fabricated to simulate the 
rocket exhaust plume emitting from the booster and orbiter main propulsiob 
systems during staging. Each nozzle was designed based on the gasdynarniic 
-simulation parameters establish d-in Ref. 1. A variable area ratio capability 
Was incorporated into both nozzle systems to permit the proper gasdynamic 
simulation of the full scale rocket exhaust plume at the various trajectory 
conditions of interest. Photographs of the nozzle'hardvare are shown in 
figures 6, 7 and 8. 
Nozzle Calibration Test Objectives 
The 	objectives of the nozzle calibration test were:1 
o 	 Establish, experimentally, nozzle performance characteristics 
for the range of area ratio settings to be used with the booster 
and orbiter nozzles, respectively. 
o 	 Establish the deiree of plume simulation obtained with the booster 
and orbiter nozzles, respectively. 
o 	 Establish a curve (based on experimental results) of nozzle exit 
conditions as a function of nozzle area ratio setting. "1 
Nozzle Calibration 
Calibration testing of the booster and orbiter plug nozzles was accom­
plished in Tunnel C of the Arnold Engineering Develop nent:Center's Von Karmon. 
Gas Dynamic' Facility. The nozzles were tested individually at a series of area 
r tio settings. Nozzle operating conditions (chamber Pressure, Poj; and charnibr 
6 
temperature, TOj) were maintained in a range compatible with the abort staging 
test conditions. A quiescent low pressure, Pb, condition was maintained in the 
test cell. Data recorded at each area ratio s'etting included: optical data to 
determine plume shapes; static pressure measurements on the sting surface at 
the nozzle exit; nozzle mass flow measurements; and pitot pressure surveys in 
the plume at several locations downstream of the nozzle exit plane. The various 
test parameters sampled at each setting were correlated during the data evalu­
ation-to establish actual nozzle performance characteristics. 
In a parallel effort, analytical solutions of the nozzle flow field and asso­
ciated plume were generated for various area ratio settings of the booster and 
orbiter-models. A method of characteristics solution employing real gas thermo­
dynamic data for air was utilized in the calculations. Analytical results for each 
area ratio setting included: plume shape; static pressure distribution along sting 
surface; and plots of constant Mach number and constant pitot pressure contours 
in the plume flow field. These results formed a baseline for evaluating the ex­
perimentally measured performance of the plug nozzles. 
A detailed evaluation of the calibration test results has been prepared and 
presented in Reference 2. Included in this reference are curves relating 
experimentally measured nozzle performance to nozzle area ratio settings 
for both booster and orbiter. These curves were utilized to set the correct 
nozzle area ratio for exhaust plume gasdynamic simulations during the test. 
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TEST PROCEDURE 
Abort staging was simulated by movement of the orbiter model through 
a matrix of points in the booster model flow field. Vertical and axial trans­
lation of the orbiter model was provided by an electrically driven remotely 
controlled positioning mechanish. The general arrangement of the models 
in the tunnel is shown in figure 3. The orbiter positioning mechanism and 
the booster model support were attached to the wind tunnel angle of attack 
system which provided +10-degree angle of attack variation for the booster­
orbiter combination. Incidence angle-variation was provided by manual 
adjustment of the orbiter sting. 
The orbiter positioning mechanism provided axial translation of approxi­
mately 17 inches and vertical translation of approximately 15 inches with 
respect to the booster. Aft automatic control system allowed a series of posi­
tions to be programmed prior to a t6st run. The control system had provi­
sions for 25 different x-positions and Z5 different z-positions. For these 
tests, however, only 9 x-positions and 8 z positions were utilized. All x and 
z positions except the first and last could lie switched in or out of the matrix 
as, desired. 
The automatic positioning mechanism was slaved to the angle of attack 
hT'echanism so that as a pitch sweep was completed the positioning mechanism 
8 
was released to advance to the next matrix point and as the point was reached 
the angle of attack mechanism was released for a pitch sweep. The entire 
matrix was covered in this manner and about 30 seconds were required for 
each pitch sweep in the mitrix. 
Plume simulation was provided by a single torodial nozzle in each model. 
The nozzles were designed with variable area ratio capability to permit proper 
simulation of the full-scale rocket plume at the various trajectory conditions 
of interest. Pretest -calibration of the nozzles was used to c6rrelate area ratio 
settings with measured plume shapes, nozzle mass flow, and nozzle exit static 
pressure. Air heated to approximately 100°F was supplied to the nozzles, and 
separate controls for the booster and orbiter supplies were provided. 
9
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TEST FACILITY DESCRIPTION 
Tunnel A is a continuous, closed-circuit, variable density wind tunnel 
with an automatically driven flexible-plate-type nozzle and a 40- by 40-inch 
test section. The tunnel can be operated at Mach numbers from 1.5 to 6 at 
maximum stagnation pressures from 29 to 200 psia, respectively, and stag­
nation temperatures up to 7501R (M, = 6). Minimum operating pressures 
range from about one-tenth to one-twentieth of the maximum at each Mach 
number. For a more comprehensive description of Tunnel A, see 
Reference 3. 
63
 
MACH NUMBER 
TEST CO-NDITIONS 
TEST i f i_/___. 
REYNOLDS NUMBER DYNAMIC PRESSURE 
per unit length (pounds/sq. inch) 
STAGNATION TFIPERATURE 
(degrees Fahrenheit) 
5-011 -o 1*,,97 x, , 
UT7 /3ZEf _rI
 
BALANCE UILIZED: -4- Y-36- oS,37orJ 
COEFFICIENT 
CAPACITY: CAL: ACCURACY: TOLERANCE: NE R mA. 
tNEAR M1I4. VALOE V LUE,9 
J aE~5 16, ±. 1.51 -2-
SF XUJs... tzs - J ± .0Z -
Pm §tl%.L sZ5 t-s Dot-COMMENTS _j.ce4\A~ Ikacc i'-c-/L,44. unce ohi- ill lU. fl, /.
 
YM 00~i fm it in-I 
T j
 
ial. I .iM/Lt 0.//J-
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TEST CONDITIONS 
TEST __IA//6 , 
REYNOLDS NLUBER DYNAMIC PRESSURE STAGNATION TELIBERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit) 
&vltoi -= - '. + c%_ __ _ __ _ 
SF. 
ALNCETILIS 
CAPACITY : 
AF __*j. 
2st 
lbs 
- 6 
eL : 
ZS lbs. 
- . .- j 
-,j ovvevj'Jso (CeOEF 
ACCURACY : 
±_..0...,L 
-
06 
IE 
TOLERANCE : 
± .ao, 
N£ 
7,3 
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TEST CONDtTIONS 
TEST-TL\. 1,1(1221 
MACH NUMBER 
REYNOLDS- NUMBER 
per unit length 
DYNAMIC PRESSURE 
(pounds/sq. Inch) 
STAGNATION TEMPERATURE 
(degrees Fahrenheit) 
i,0 ,0,BALANCE UTILIZEDS 40 V30 3oor&S7 
YM LlU C 
CAACTY CAL ACURCY TOLERANCE:* (w c2.6z) 
~ CAPAITY:CALJ ACCUACY;COEFFICIENT 
NE ±IS lb- t _ .- 7,tI, _ _ 
sr tTh70b5 +eo - 0, ca M 
0110 -AF i_ __ _ ,i ±O 
PM +510in-165 7toZ 04 17 
M zo 75 "s"".ToOE.FENT 
-COMMENTSZ rC4i6el4 e iuCerivAlS in e­
covi4ibvh asd man6+4rnfrdAane sweik 
N , U+tetraamn+ Ir 'CA. am .4ni : u. . "4O dz. 
..± 
-
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TEST __L9 11 3_ _ _ _
 
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE, 
MACH NUMBER per unit length (pounds/sq. inch) -(degrees Eahrenheit)
 
,QQ 1-4I 5 y'iot.,h' j. z.§2./o
"_01 IO.% k/0, . ,7 " /Zo 
A, HAD , :1,, 
BALAN~CE UTILIZED: t---~oo(~~c' 
COEFFICIENT 
CAPACITY:A: ACCURACY: TOLERANCE:43-20 
NE too______ 49 MI. VAlLVE FJCAR. MAX, YMtuE,5i 
At ss r 16*-s_ z 0.ttP&O 
t4,,PM +2000 __ __ _ 
RM Too_ -m 00=1900 7-1 
COMMENTS:' S me-, o previo ,, 
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I 
TEST CONDITIONSTEST•\VAJ143 
TEST... .. i l . ______ ____i _ ____ 
REYNOLDS NUMBER DYNAMXC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
 
z__o__0,1 1,77K1 , -- , Z,74 /Z-o 
AFQ ~ 16, ~ ,-7.±00 
BALANlCE UT ILIZED:s0" c(e~c' 
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NF 
NE ~ / ______ tz O~aNER -- MIN. VALUE PEAR. MAX. YALUS,07ot 0;5 
A? 0 -y___ 1 01 t 
PM Z( .n SflQ.. 
Yj41,3XSh-16s t 55 
m w1t1. 0 
±011 
o 05 
I 0,p,O0/ 
to.C0:5._____ 
* o 
± , 
-. 
COMMENTS. 'SQ e. a pre vs,,, ,,, 
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______ 
TEST CONDITIONS 
TEST 1 tAL3 
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
 
z-00t o/ 19.7 X10'-C - -7 1 0z 
_.______" * ... .o7 12-a 
BALANCE UTiILIZEDi' Sace(36--3~-3 
-*COEFFICIENTCAPACITY: CAL.' ACCURACY: 5.TOLERAN~CE: NCO Z,70) 
+~~~~ PARi MIN. Vaurg , 
NF bs. o. 0Om I5 ___ t :5 
SF 1-.2 7b -7 0, -35 
AF as 6s To.___ aoo 
_____ 
COMMENTS:' 16~- ncetiz6'vies -in~vQs&c~?it 
CoV~di41bV)$ AKd mbmle'1+ +rarinfctr ciis-/ances* 'q&'.tl .azS 
Wa~te uhicer 4 ali.hes. p t0)d 1 
2.. -y 1"M *a~ cide;,ce.-11 
-11 & 
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v 
DATA REDUCTION
 
FOR SADSAC 
In the continuous pitch mode of data acquisition the wind tunnel 
parameters and model nozzle pressures were recorded at the beginning 
of each pitch sweep. The outputs of both balaiices and the angle of attack 
were scanned continuously at a rate of 67 times 'each second. Forty scans 
of these inputs were averaged to compute each data point, and when com­
bined with the pitch rate of approximately 1-degree per second, a data 
point was computed every 0.6 degree. Linear interpolations were made 
between data points to obtain the data for -even increments of booster 
angle of atta'ck, and the data were tabulated in 1-degree increments of 
booster angle of attack from -10 to +10 degrees. 
Schlieren photographs were automatically taken at pre-selected 
angles of attack during each pitch sweep. For these tests a photograph 
was taken near maximum, zero, and minimum angles of attack. Opening 
the camera shutter prdvided-a -photograph indicator record on the data 
tape which Was used by-the .computer to calculate the booster angle of­
attack at which the photogiaph was taken. The camera shutter speed Pom­
bined with the model pitching rate yielded in uncertainty in the tabulated 
photograph ngle of attack of approximately +0. 2 degree. -A report cdn­
taining a summary of all schlieren photographs will betpublished by AEDC. 
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The measured force and.moment data for both models were corrected 
for balance tares and reduced aboututhe respective moment reference points 
and the body axis system. The dimensional data used to reduce the orbiter 
measured data to coefficiept form are listed and defined below: 
Sref = Orbiter wing planform area = Z3. 689 in. 2 (0. 164 ft Z ) 
Iref = Orbiter wing mean aerodynamic chord = 4. 193 in. 
b = Orbiter wing equivalent span = 6.5 in. (0. 542 ft) 
The moment reference point (MRP) for the orbiter data is 4. 917 inches 
aft of the nose, on the lateral center line, and 1. 390 inches below the top 
fuselage surface. The dinmensional data used to reduce the booster measured 
data to coefficient form are listed below: 
Sref =44. 444 in. 2 = model reference area based on a full scale 
reference area of 10, 000 ft 2 (see Data Report 
DMS-DR-1054, page 6) 
Ire f b 13. 333 in. = model reference length based on a full 
scale reference length and span of 200 ft (see 
Data Report DMS-DR-1054, page 6) 
The moment reference point applicable to the booster data is 7. 528 inches 
aft of the model nose, on the booster lateral center line, and 1. 194 inches above 
the bottom fuselage surface. 
The 6X and /Z distances were referenced to the moment reference points 
of the orbiter and booster and the booster body axis system. For example, the 
6X distance is parallel to the longitudinal axis of the booster and between the 
moment reference points on the orbiter and booster. The AZ is perpendicular 
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to the longitudinal axis of the booster and that distance between the moment 
reference points on the orbiter and booster. .Values for AX and AZ' are posi­
tive when the orbiter moment reference point (MRP) is forward and above the 
booster MRP. Both AX and AZ were normalized using the booster fuselage 
length of 16. 184 inches. 
The reference lengths used to reduce the orbiter data, booster data and 
normalize the AX and AZ data were different; these different values 
are listed and discussed above. The large-negative values of pitching moment 
coefficient for the orbiter at a -'0.391 value of AX/lB and booster power 
on condition were apparent because the orbiter was in the plume of the booster. 
For each dual balance test run the orbiter and booster data were separated 
and assembled into data sets utilizing AZ/lB (SADSAC parameter name 
DELTAZ) as the first independent variable (IDPVAR(I)) and booster angle of 
attack as the second independent variable (IDPVAR(Z)) (see collation sheets). 
Test data applicable to a dZ/.iB.value of 10.0 are interference free data. 
DATA NOMINALIZING 
Varying balance and sting deflections which were caused by variations in 
model attitude and Pest cofiditions prevented the data from being obtained at 
constant values of,/ and az/IB . The differences between the nominal values 
and the values obtained during a test run were acceptable at the higher Mach 
iumbers because nf low aerodynamic loads. However, the differences 
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became appreciable at the lower Mach numbers. At the lower Mach niumbers 
(Mach numbers of ? and 3) pitch-plane coefficients (CN, CLM, and CA) for 
the booster and orbiter models were cross-plotted'versuso I 4t each booster 
angle of attack and test condition to adjust the coefficients to nominaloZ I values, 
These values were then cross-plotted versus, 4 z/l B to adjust the coefficients 
to norninalA /l B values. This nominalizing was accomplished with a digital 
computer data fairing routine which used third degree polynoniinals determined 
by the coordinates and the slope at adjacent data points. 
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SUMMARY DATA PLOT INDEX 
TITLE 
AEDC VA 1163 MDAC Booster 
Orbiter Test Data at Mach 
Number 3 
and 
DATASETS 
RT8407 
THRU 
RT8505, 
PLOTTED 
COEFFICIENTS 
VARYING 
(A) 
CONDITION 
VARYING 
Separation 
Distance 
PAGES 
1 - 297 
PLOTTED COEFFICIENTS SCHEDULE: 
(A) CIM, CU. and CA vs. Cc 
FIGUPYES
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Notes 
1. Positive directions of force coefficients 
moment coefficients, and angles are 
indicated by arrows. 
2. For clarity, origins of wind and stability 
axes nave been displaced from the center 
of gravity. 
CC CmvW Y" 
0.­
n - kn 
C7 -s en , wl 
A-A 
-C 
VV' 
Fis':re 1. Axis systems, showintg direction and sense of force and 
moment coefficients, angle of attack, and sideslip angle 
NASA-MSFC-MAF 
Fig. 2 - Separation Nomenclature and Moment Reference Poirts 
40-1NCH SUPERSONIC TUNNEL A
 
' I : .. " 
-. Scale-
. ., . 
Fwd. C.R. Now. C.R. Aft C.R. Tunnel Wall 
'M. Fwd. Pt. Sta .7 24R HS. ,".".2 "b : Rolui" 

-~ta 00 
Tunnel Wall 
' 1. Pi 
Figure 3-General arrangement bf models IntunneLt 
High Temperature Windows 
Low Temperature Windows. 
Fuselage Cross-
Section Constant
 
From Station 1500
 
to End of Body 
Z.0 32
 
Sta. 223 600 1100 1500
 
Fig. 4 - Mbdifications to Orbiter Model 
No Orbiter Attachment 
Point Pairing 
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Flare --
-
---
R ; I 
"0 aj 
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Config. 
• 
19A Nose 
Cocog.ig. 
---Configo 19A Body 
\Except for Indicated ,' 
F.96 
' Tail 
17 
/ 
MModifications 
R614' t'Modification 
Fig. 5 -Modifications to Booster Model 
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Figure 1I, i otograPh o Top View of Models and Astoeiated Separation Hardware 
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MODEL COMPONENT: BODY - TiVAC Orbiter 
GENERAL DESCRIPTION: Basic fuselage contours inoluding canopy with modified 
aft fuselage cross sections; oross-sectional shape constant from station 1500 
to end of,fuselae - model scale 1/180. 
DRAWING NUMBER: 255 BJ 00060, Rev. B
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
Length ,16.4 .869
 
Max. Width 27.1 .150
 
Max. Depth 30.3 .168
 
Fineness Ratio
 
Area
 
Max. Cross-Sectional
 
Planform
 
Wetted
 
Base
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MODEL-COMPONENT: W - Orbiterw rTA0 
GENERAL DESCRIPTION: Model Soale 1/t80 
DRAWING NUMBER: 	 255 3 00050, Rev. B
 
DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 
TOTAL DATA
 
Area, ft2
 
Planform 53o0o .164
 
Wetted - __ 
Span (equivalent),FT 97. .542 
Aspect Ratio 1.79 1.79 
Rate of Taper 
Taper Ratio .230 .230 
Diehedral Angle, degrees 10.00.0 
Incidence Angle, degrees 2,0 2.0 
Aerodynamic Twist, degrees 0 
Sweep Back Angles, degrees

Leading Edge . 55.0 5.0
 
Trailing Edge 0 0
 
0.25 Element Line h7.0 47.0
 
Chords:
 
Root (Wing Sta. O.O).Imes i.o84.8 '6.027
 
Tip, (equivalent)) Neas 249.6 7
7.3, 
MAC, inches - iIt- 75L.8 193 
Fus. Sta. of .25 MAC 
-. 
W.P. of .25 MAC
 
Airfoil 	Sectiof 
Root (B.L. 162) 0010-64 0010-64 
Tip (B.L. 540) 000-64 
EXPOSED DATA
 
Area Ar 3147.3 .097 
Span/, (equivalent), Atr 70. .392 
Aspect Ratio I.858
 
Taper Ratio
 
Chords
 
Root, in0ches 855.0 4.750 
Tip, inches 249.6 8 
MAC 607.2 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC
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MODEL COMPONENT: Elevon - MDAO Orbiter
 
GENERAL DESCRIPTION: Model Scale 1/180
 
DRAWING NUMBER: 255 B 00650, Rev. B 
DIMENSIONS: FULL-SCALE MODEL SCALE 
Area, ft2 820.9 .025 
Span (equivalent)INiCdes 
Inb'd equivalent chord)jICA'eS 
Outb'd equivalent chord,etc9es 
Ratio Elevator chord/horizontal 
tail chord 
385.2 
153.6 
153.6 
2.140 
.853 
.853 
At Inb'd equiv. chord 
At Outb'd equiv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingelin. 
Area Moment (Normal to hinge line) 
.0 
0 
0. 
0 
0 
0 
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MODEL COMPONENT: Vertical Tail - MDAC Orbiter 
GENERAL DESCRIPTION: Model Scale 1/80 
DRAWING NUMBER: 	 255BJ 00050, Rev. B
 
DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 
TOTAL DATA
 
Area, ft2
 
Planform 96,0 .018
 
Wetted
 
Span (equivalent), ft. "2. .153-

Aspect Ratio 
Rate of Taper __ 
Taper Ratio .63R .633 
Diehedral Angle, degrees
 
Incidence Angle, degrees
 
Aerodynamic Twist, degrees
 
Toe-In Angle
 
Cant Angle
 
Sweep Back Angles, degrees
 
Leading Edge 30.0 30.0 
Trailing Edge
0,25 Element Line 22o2" __. 
Chords:
 
Root,. i ches 	 309.6 1.720
 
Tip, (equivalent), inches 196. l&093
 
MAC, inches 21.4 .119
 
Fus. Sta. of .25 MAC
 
W.P. of .25-MAC.
 
Airfoil 	Section
 
Root i 00o9-6h ooo9-64
 
Tip opoo-64 0009-64
 
EXPOSED DATA
 
t2
Area, 580.0 .018
 
Span, f2equivaient)Ir 
 .1-53
 
Aspect Ratio
 
Taper Ratio 
_6__ ."
-636
 
Chords-

Root, inches 1,720
 
Tip, inches 1.093
 
MAC, inches ±
-... 

Fus. Sta. of ,25 MAC 	 -

W.P. of .25 MAC ,,, 	 ,,,, ,, 
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MODEL COMPONENT: BODY - rmA, :Bnlipt" 
GENERAL DESCRIPTION: 	 Configuzation 19A fuselage without base flare and boattail 
Model Scale 1/180 
DRAWING NUMBER: 256-19-OOO ,Rev. A
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
Length (Ft) 2kl. 7 1.343 
Max. Width (rt) , a.0 .189 
Max. Depth (Pt) 34.0 .189 
Fineness Ratio 
Area
 
Max. Cross-Sectional
 
Planform
 
Wetted
 
Base
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MODEL COMPONENT: Wing - A Booster 
GENERAL DESCRIPTION: gation 19A Wiing 
Mn Idt Scae tA80 
.DRAWING NUMBER:
 
DIMENSIONS: FULL-SCALE MODEL SCALE
 
TOTAL DATA
 
Area, ft 2 
Planform 6020.0 .136 
Wetted 
Span (equivalent) , ft. 146.0 .77I 
Aspect Ratio 3.34 3.54 
Rate of Taper "" 
Taper Ratio 5 
Diehedral Angle, degrees .... 7.0
 
Incidence Angle, degrees 3-0 1.0
 
Aerodynamic Twist, degrees 0 0
 
Sweep Back Angles, degrees 
Leading Edge 44.0 44-0. 
Trailing Edge 
0.25 Element -Line
 
Chords:
 
Root (Wing Sta. 0.0), inches 690.0 3.533
 
Tip, (equivalent) --- =_.661'
3D0.0 
MAC, inches .5z20.0 ' 2.889 
Fus. Sta. of .25fMAC , inches 1625 20.139 
W.P. of .25 MAC , inches _-
B.L. of .25 MAC, inches 380 2.111 
Airfoil Section 
Root 0010-64 0010-64
 
Tip
DATA
EXPOSED 

.129
 
Span, (equivalent) , ft. ' '
 
Aspect Ratio
 
Taper Ratio
 
Chords-

Area, ,t 2 4190.0 
Root, inches ....594.0 3 300
 
Tip inches 3,6-n6fO..7
 
MAC '
 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC
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MODEL COMPONENT: Vertioal Tails - IXDC Booster 
GENERAL DESCRIPTION: Conflguratio. 17 Vertioal Tails
 
Yodel Scale i/Ao 
DRAWING NUMBER: 	 256-17-0001, Rev. A
 
DIMENSIONS: 	 FULL-SCALE MODEL SCALE
 
TOTAL DATA (Values for one)
 
Area 
Planform (T=xe) 433 .014 
(Side Pzojeotion) 397 
Span (equivalent), inches " 276 1.533 
Aspect Ratio . 1.21 1.21 
Rate of Taper 
Taper Ratio ..... .5,,,___0 	 _ 
Toe-In Angle 0 0
 
Cant Angle

Sweep Back Angles, degrees 
Leading Edge ho hO 
Trailing Edge 
0.25 Element Line
 
Chords:
 
Root 300 1.667 
Tip, (equivalent), inches .56 , .867 
MAC, inches 236 1.311 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC,
 
Airfoil 	Section 
Root XAOA 6..afloD NAZA 64A-009 
Tip NAGA .6_L= 0CL A0k 64A-009 
EXPOSED DATA
 
Area
 
Span, (equivalent)
 
Aspect Ratio "'....
 
Taper Ratio
 
Chords
 
Root
 
Tip
 
MAC
 
Fus. Sta. of .25 MAC
 
W.P. of .25 MAC
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MODEL COMPONENT: Elevon - YM0 Booster 
GENERAL DESCRIPTION: Oonfiertion 19A Elevons 
Model Soae 1/180 
DRAWING NUMBER: 256-19-o001, Rev. A 
DIMENSIONS: FULL-SCALE MODEL SCALE 
Area 60lf t 7 . 0191 ft 2 
Span (equivalent) 65b in. 3.61 in. 
Inb'd equivalent chord 1,89 in. ..9999 in; 
Outb'd equivalent chord 93 in. .5166 in. 
Ratio Elevator chord/horizontal 
tail chord 
At Inb'd equiv..chord .3? .3 
At Outb'd equiv. chord .3 .3. 
Sweep Back Angles, degrees 
Leading Edge 33 33 
Tailing Edge 27'i ..27-" 
Hingeline q 33 33 
Area Moment (Normal to hinge line), Ft3 q8 ;00004 
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MODEL COMPONENT: Canard BDAC- 3ooster 
GENERAL IESCRIPTION: 	 Configration 19A Canard 
Model Scale 1ASO 
DRAWING NUMBER: 	 26-19-001, SRev. A 
fll=IS IONS: FULL-S CALE MODESL SCALE 
Theo. Area, Ft 2 i66o .051 
Esp Area, Ft2 i21i .o3 
Aspect Ratio 
Chord (Thai. flap),, Ft 
Airfoil (360 In. Theo Chord) NACA : 
2---7-
1B J ACA 
3.0t.0 
.3 
=-Old 
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•SM4EOL 
a 
SADSAC 
SY4BOL 
ALPHA 
BETA 
PST 
PHI 
P 
a 
V 
M 
RN/L 
p 
P 
q Q(PSI) 
Q(PSi' 
MACH 
RN/L 
CP 
NOMNCI±ATRE 
(General) 
DEFINITION 
angle of attack, angle between the projection
 
of the wind Xw-axis on the body X, Z-plane and 
the body X-axis; degrees 
sideslip angle, angle between the wind w-axis 
and the projection of this axis on the body 
X-Z-plane; degrees 
yaw angle, angle of rotation about the body
 
Z-axis, positive when the positive X-axis is 
rotated toward the positive Y-sxis; degrees 
roll angle, angle of rotation about the body
 
X-axis, positive when the positive Y-axis is 
rotated toward the positive Z-axis; degrees 
air density; Kg/m3, slugs/ft3
 
speed of sound; m/sec, ft/sec
 
Bpedd of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
dynamic pressure; lP psi, psf 
Mach number; V/a 
Reynolds number per unit length; million/ft 
static pressure; psi
 
total pressure; psi
 
pressure coefficient; (p-poo)/q
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NOMCLATURE (Continued) 
Reference & C. G. Definitions 
SADSAC 
SYMBOL 
S 
S 
SYMBOL 
SREF 
DEMFNITION 
wing area; m2, ft 2 
reference area; m2 , ft2 
Bwing mean aerodynamic chord or reference 
chord; m, ft, in (see jref or LREF) 
f 
bref 
Ab 
L 
EE 
reference length; m, ft, in.; (see a) 
wing span or reference span; m, ft, in 
base area; m2 , ft2 , in2 
c. g. center of gravity 
MRP MRP abbreviation f6r moment reference point 
)XMRP abbreviation 
on X-axis 
for moment reference point 
!MRP abbreviation 
on Y-axis 
for moment reference point 
Rabbreviation 
on Z-axis 
for moment reference point 
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-NONCLATURE-(Continued) 
Axis System General 
-'SYMBOL DEFINITION 
F force. F, lbs 
M -moment; M, in-lb 
Subscript" Definition 
N normal force 
A axial force 
L lift force 
D drag force 
Y force or moment about the Y axis 
z moment about the Z axis 
X moment about the X axis 
a stability-'axis system 
w wind axis system 
ref reference conditions 
0 free stream conditions 
t total conditions 
b base 
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Naf0NCLATURE (Continued) 
Body & Stability Axis System
 
SADSAC 
SYMBOL SYMBOL DEINITION 
Body Axis System 
CN CN normal force coefficient; FN/qS 
CA axial force coefficient; FA/QSCA 
CAb CAB 	 base axial force'coefficient; [-] [(Pb - Pw)/q]. (Ab/S) 
CAF forebody axial 	force coefficient; CA -CAb
CAf 

CYN yawing moment coefficient; M/qS bref
Ca 

CI CBL rolling moment coefficient; Mx/qS bref
 
Common to Both Axis Systems 
Cm CIM pitching moment coefficient; My/qS t ref 
CY side force coefficient; Fy/qS 
Stability Axis System
 
CL lift force coefficient; FLqS
CL 
CD CD drag force coeffibient; FJqS 
CDb CDB base drag coefficient 
CDf ODF forebody drag coefficient; CD -CDb 
CIN yawing moment coefficient; MZ, /qS bref 
CI CSL rolling moment coefficient; MX,s/qS bref 
L/D L/D lift-to-drag ratio; 0J% 
L/Df L/DF lift to forebody drag ratio; CIA), 
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NMMUCLATURE (Continued) 
Surface Definitions
 
SADSAC
 
SD)4BOL SYMBOL DEFINITION .. ­
-it HORIZT 	 horizontal tail incidence; positive when
 
trailing edge down; degrees
 
.6 	 symietrical surface defleqtion angle; degrees;
 
positive deflections are:
 
AILRON aileron - 'total aileron deflection; 
(left aileron - right aileron)/2 
CANARD canard" - trailing edge down 
- EI.VON elevon - trailing edge down 
ELEVTR elevator - trailing edge down 
FLAP flap -- trailing edge down 
RUDDER rudder - trailing edge to the left 
SPOILR spoiler - trailing edge down 
TAB tab - trailing edge down with respect 
to control surface 
6 antisymmetrical surface deflection angle, degrees; 
positive trailing edge down: 
AIL-L left aileron - trailing edge down 
AIL-R right aileron - trailing edge down 
HLVN-L left elevpn -. trailing edge-down 
ELVN-R right elevon trailing edge down 
-SPLR-L left spiler trailing edge down. 
SPLR-R right spoiler - trailing edge down 
SURFACE 
SUBSCRIPTS 	 DEFINITION 
a 	 aileron
 
b 	 -base
 
c-	 canard
 
e 	 elevator or'elevon
 
f 	 flap
 
r 	 rudder or ruddervator
 
s 	 spoiler 
t 	 tail
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NASA-MSFC-MAF 
ADDITIONS 
SADSAC 
SYMBOL SYMBOL 
' T 
V 
B ALPHAB 
BETA 
r" 
DIHDRL 
p 
I ALPHAI 
o<O ALPHAO 
PWRB BSTPOW 
PWR O ORBPOW 
eB ELVBST 
eO ELVORB 
AND COANGES TO NOMNCLATURE 
DEFINITION 
tail incidence positive when trailing edge 
down, deg 
velocity of vehicle relative to surrounding 
atmosphere; m/sec, ft/sec 
booster angle of attack, angle between the 
projection of the wind Xw-axis on the body X, 
Z-plane and the body X-axis; deg 
sideslip angle, angle between the wind Xw -
axis and the projection of this axis on the 
body X-Z-plane; deg 
ratio of specific heats 
wing dihedral angle; deg 
air density; Kg/m 3 , slugs/ft 3 
incidence angle between the orbiter and booster 
on the XZ plane 
=orbiter angle of attack, O0 a'B +0<I 
booster power, percent of full thrust 
orbiter power, percent of full thrust 
booster elevon deflection angle, positive is 
trailing edge down 
orbiter elevon deflection angle, positive is 
trailing edge down 
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ADDITIONS AND CHAfGES TO NOCTATURE (CONTUINUD) 
SIMBOL 
SADSAC 
SYMOL DEFINITION 
X/l B DELTAX distance between the MU on the orbiter and 
booster measured parallel to the longitudi­
nal axis of the booster, positive when the 
orbiter NRP is forward of the booster MRP, 
the distance has been normalized with respect 
to the booster fuselage length (16.184 inches) 
z/ln DELTAZ distance between the MRP on the orbiter and 
booster measured normal to the longitudinal 
axis of the booster, positive when the orbiter 
MRP is above the booster MEP, the distance has 
been normalized with respect to the booster 
fuselage length (16.184 inches) 
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TABJLATED DATA LISTING
 
A tabulated data listing, consisting of all aeo data sets, both original
 
and those created in arriving at the plotted material to be presented subse­
quently,-is available as an addendum to this report. The tabular listing is
 
made up in two sections:
 
(a) 	 a brief summary list of all data sets containing the identifier,
 
the descriptor, and the resident dependent variables.
 
(b) 	 a full list of all data sets containing all resident or
 
selected aerodynamic coefficients of the data sets as well as
 
the above mentioned information.
 
The listing is currently sent on limited distribution to the following organ­
izations:
 
NASA AMES Mr. V. Stevens 
NASA MSC Mr. Ray Nelson 
AEDC Mr. L. L. Trimmer 
, ,,HR/C Yr. D. A. Love 
NASA LaRC Mt. J. P. Decker 
NASA MtFO MY. K. L.- Blackwell 
If copies of this listing are desired, please contact the above or the cog­
nizant SAJSAC personnel who, for this data, is:
 
J. L. 	 Glynn 
Departme' 2780-
Chrysler Corporation-Space Division 
New Orleans; La. '70129. 
(5o+) 	255-230o4
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PLOTTED DATA
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
,0.5 
- .1 0 
LIG
 
z 
I -. 25 
0.3 
C-.3 
z 
-°3
 
Y -OL r..1 -I - - 4 -2 0 2 4 5 8 lo 12 
0.15 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
.120 PARANETRIC VALUES REFERENCE I NFORTION 
0.151 BStOW 0.000 ORBpOW 0.000 SREF 44.4440 SQ IN 
0.182 DELTAX - 0.39 ALPFHAI 0.000 LREF- 13:3330 IN 
0..8 MACH 3.000 ELY0ST 0.000 XBRF 7.5280 IN 
0.359 ELVORS 0.000 BETA 0.010 YNRP U.0003 IN 
50°99 ZNRP 1.1940 IN 
VA.03 MAC B'FSER NPRSCALE 0.0055 
20.000 
AECVA1163 MIJAC BOOSTER IN PROXIMITY TO ORBITER CRT8407) -25 JUN 71 PAGE 1 
AEDC VA-1163.MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
°) 
.4 
7 
L .5 
U 
L-
Ld 
o 
.2 
° LLI 
-­ o 
L-JJ 
-- °-12 -1 -a - 6 - 4 - 0 46 1 2
 
SYMBOL DLTAZ2
 
.113 BOOSTER ANGLE OF ATTACK. ALPHAS DEGREES
0.120 PARAMETRIC VALUES 
 REFERENCE INFORMATION
 
-5 BSTPOW 0. OOo0.182 DELTAX - 0.391 RBFO 0.000.LRF SREF 44.4440 Be IN13.3330
 
O 2S8 MACH 3.000 OLVBST 0.000 BREF 13.3330 IN

- XHR0 7052 0 IN 
03 ELVORS 0.000 BETA .DO0.599 yHRP 0.O000o IN
ZRF 1.194 IN
U 

0.906 REFERENCE FILE 
 SCALE 0.0055
 
EOC 102000
AC VA1163 MDACBOOSTER IN PROXIMITY TO ORBITER [RT8407] 25 JUN 71 PAGE 2
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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tL-LI-	 I 
x 
O .05 	
____0 __ 
•VM -10Z a - 6 4 -2 	 . 2 4 6 la -22 
oL.,1Z 	 BOOSTER ANGLE OF ATTACK, ALPHAB.DEGREES
 
, .120 PARAMETRIC VALUES REFERENCE INFORMATION
 
0.151 iSTPOW .000 OR POW .00 REF 44.4440 so N
 
13.3330 IN
 
x0RP 7.5280 

a .162 ELTAX -0.391 ALFHAI D00LREF 

R 	 0.928 MlACH 3.000 ELVBST 0.000 BREF 13 333 IN 
U-0352 ELVORO Q.uUU BETA 0.000 YHRP 0 ...0 IN 
0.599 
 ZMRP 1 :1940 I N 
O REFEREMCE FILE SCALE 005 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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-.30
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.15 	 T ANGLE O T KDG
-. 20 
REFERENCE INFORMATION0.12D PARAMETRIC VALUES 
R E F 4 4 .44 4 0 S Q I N
 S 0 1 5 1 1S TF OW 0 , 0 0 0 OR B FO W , 0 0 0 
LR EF 13 .33 30 N
 0 .1 	2 D L TA X - 0 43 A L PHA I 0 .0 00 

BRE 13.3330 IN
 0.226 MACH :I.Cao ELVBST 01000 	 0 a IN;
Y RER P F 1370:50oaN3
B E T A 0 .0 0 
0599 	 ZMRp 1:1940 N
 
'C 

0 35 2 LVOR S 0 .0 0 0 

0 So$ S 
0*900 REFERENCE FILE 
SCLE 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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.5 
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wI 
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.1.23 	 BOOSTER ANGLE OF ATTACK, ALPHAS DEGREES
 
0.1 a PARAMETRIC VALUE$ 	 REFERENCE INFORATON 
A 0*151 65TFOW 0,000 ORBpo4 0*000 	 SREF 44 4440 SQ IN 
0.102 DELTAX - 0.14a ALPHAI 0.000 	 LREF 13o3330 1I,
 
0.2 EVSTAH .03000BREF 13 .3330 	 IN
 
XMRF 7.5280 IN
 
0 5 ELVORS OOom BETA 0.110H yMRp D.0 I
0.28 
AH 3 D LV / .O 

0.599 	 ZNR P 1:1 ,40 1H 
SCALE 0.0055
of .. 90 REFERENCE FILE 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.11 
.It
 
.10
 
F­z .07 
.L .00 
-LLLI
, 
.05 
III
Lii 
X
 
L) .04
.03 	
____ 
U--D
 
< .02 ­
-°
 
-12 10 -0 -. 8 -4 -z0 	 2 4 6 a 10 12SYMBOL OELTAZ 
0Q F03 BOOSTER ANGLE OF ATTACK. ALPHA OEGREES
 
0.12D PARAMETRIC VALUES 
 REFERENCE INFORMATION
 
.	 0*151 8STFOWf 0.000 ORBPOW U.000 SREF 44.4440 se IN 
0*1Sz DELTAX 0.143 ALPHAI n.,00 LREF 13.3330 IN
 
BREF 13.3330 IN
SACU 3.000 ELVOST 0.000 	 XMRP 7.5280 IN0.352 0LVORS BETA 0.00D 	 Y,RP 0.0000 IN.000 
0.599 
 ZIRF 1.1940 IN 
SCALE 0.0055
'0900 REFERENCE FILE 
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AEOC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.15 
•r 	 in n---in 
.10 
- .00 
z 
___.05____ 
_ 
u 
a. -. Zs_ 
--.5
 
0.3 
L-- ...t -G04 -	 01
 
z -*" 4 	 I . I . . , , , i - , __ __ __ __Do5 
0X 
0.182 	 GELTAX - 0,019 ALPHAI 0.000 LREF 13o: 330 IN 
2R 0.28 ELBTMAH 3,DO .00BREF 13.3330752  , I N 
0*35Z LVCQB 0.000 BEA .0D0 	 yRpp 0,000 N 
0.599 	 ZMRP I .1 40 ZI 
10.009 REFERENCE FILE 	 SCALE a .0055 
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AEDC VA 1163 MOAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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Lii 
C-) .2 
oA 
LLI 
z 
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DELTAZ
SYMSOL 
o.1.3 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0 0.120 0.151 
0.182 
QSJ; 
DELTAX -
PARAMETRIC VALUES 
OoOoD BO 
0.019 ALPHAI 
0.000 
0.000 
REFERENCE INFORMATION 
SREF 44.4440 50 IN
LREF 13.3330 IN 
MACH 3.000 ELVSST 0.000 BREFXMRF 13.33307.5280 ININ 
B 0.352 ELVORS 01000 BETA 0.010 YHRP 0.000 IN 
U.509 ZHRP I.19.0 IN 
1 .000 FEXENCE FILE SCALE a.0055 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMDL 	 OELTAZ 
V.11 	 BOOSTER ANGLE OF ATTACK. ALPHAB QEGREES
 
PARAMETRIC VALUES REFERENCE INFORMATION
 
0.15± SSTPOU 0.000 CRspoW 0.000 SREF 
 44.4440 $a IN
 
-GLTAX ALPHA! 0.300 LREF IN
0.019 13.3550 
MACH 3.0vD ELVBST BREF IN,13.:3330 
0.528 	 0.000 XMRP F.526 

ELVORS 0.000 ETA 0.000 yNRF 3.0000 1"
 
ZNRP 1.1940 IN 
10.0n -SCALE 0.0055
. 3REFERENCE FLER 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMSOL DELTAZ0.113" BOOSTER ANGLE OF ATTACK, ALPHAS DEGREES
 
O.Iao PARAMETRIC VALUES REFERENCE INFORMATION 
V 01 151 
..l8 
9STFOW 
DELTAX 
0.000 
0.043 
D.2 
CesPOW 
ALPHAI 
AH 3DuEIS 
O.Oco 
O.OvO 
.0 
SREF 
LREF 
REF 
44.4440 
13.3330 
13:3330 
SQ 
IN 
IN 
IN 
Cs 0.352 
10.000 
ELVORS 
D'ZB HCH 3*OE BT ' 
0.000 BETA 
,o0XNRP 
0.000 yHRP
ZHRF 
7 .5280 
aO. 000 
1.1940 
IN 
IN 
IN 
RASFERENCE FLE SCALE 00 A55 
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hEOC VA 1163 MUAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL ETZ2 

0.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES REFERENCE NFOR MATION
 
o a zo PARAME TRIC VALUE S 
SREF 44 4 40 s IN 
L R F : 3 . 1 
0 0.151 asTPOW .000 OWOOW 0.000 
I 0 .0 0 0 
2 
BREF 13.3 53 IN 
O D C8L T A X a . 0 4 3 A LP HA 
00.2282 XHRF 7.5co0 INACH .000 ELVOST 01000 

. 0 . 3 5 Z E VOR S O D a v B E T A O * D O 
 YH RM° O OI 
'HRP a 0040 IN 
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SCALE 0.0055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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a 10 12012 4 2 0 2 4 6 
SYMBOL OELTAZ
 
0.1$3 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
V-12, FARAMETRIC VALUES REFERENCE INFORMA71ON 
0.161 BSTPOW 0 .000 OQBFO 0.000 SREF 44.4440 SQ IN 
0.102 DELTAX V.D4S ALPHAI U°Dos LREF 13.3330 IN 
02aBREF 13.3330 IN 
oZ8 MACH 3.000 ELVBST 0.000 XHRP 7.S280 IN 
.352 
1.000 
LVOR S .000 BETA .000 YRP 
ZMR0 ',OOOS .40 3. 
REFERENCE FILE SCALE 0.0055 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH 'NUMBER3
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0. 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUBER 3
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D.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
a..=. PARAMETRIC VALUES REFERENCE INFORMATION 
0.151 
D.182 
B0TF 
DELTAX 
.*000 
0.10$ 
ORBFOW 
ALPHAI 
0.000 
0.000 
SREF 
LR:F 
44.4440 
13.5330 
SQ IN 
IN 
0.228 
03XRPB " 
MACH 
ELVORB 
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0.000 
ELVBST 
BETA 
0.000 
0.0o0 
BREF 
YNRF 
13.3330 
7.520 
0.00O0 
IN 
IN 
IN 
0.599 ZNRP 1.1940 IN 
0.90D REFERENCE FILE 1 SCALE 0.0055 
10.000 
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AEOC VA 1163 MOAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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0..11 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFORMATION 
0.1$1 BSTFW DDa CRBPCV 0.000 SREF 44.444C so IN 
0-18 2 GELTAX 0.105 ALPHAI v.QUU LRE 13.3330 IN 
300 .00BREF
0.2 MC LBS 13.3330 IN
 
.0 LVS .O XMRP T.5280 in
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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0.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
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AEDC VA 1163 DAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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0.113 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.120 PARAMETRIC VALUES REFERENCE INFOR ATIO N 
Uo151 0.000 ORDO SREF 44.4440 30 INoDO D.000
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0 20 LS .00BREF 13.$aaa IN
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TYMBOL OCLTAZ
 
0.18Z 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
R 0.228 PARAMETRI VALUES REFERENCE-INFOR ATIONC 
0 .3 5 2 B S T O W . 9 0 0 O Q 8 FP W O . 0 139 SR E F , 4 4 .4 4 4 0 S O I N 
10.000 	 DELTAX 0.166 ALPHAI 10.000 LRtF 33530 in
 
-BREF 3340, IN

MACH 3.0ac ELVBST O.000" 
 XMRF 7.5280 IN
 
ELVORS 0.000 BETA 0.000 YHRP 0.0000 IN
 
ZHRF 1.1940 IN
 
R FR £ L 	 SCALE 0.0055
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SYMBOL OELTAZ 
I 0.282 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.22 PARAMETRIC VALUES 
 REFERENCE INFORMATION 
0.332 	 STpOW 0.000 Ofu3pow 0.000 SREF 44.4440 SQ IN 
0 LTAX 0.166 ALPAI 10.000 LREF 13.3350 IN 
BREF 13.3530 IN
MACH 3.000 £LVOST V.000 	 XMRF 7 .58 1 NSz 

ELVORD 0.000 BETA 0.000 	 Y.RP 0.0000 IN 
ZNRP 1.1940 IN 
•SCALE 	 0.005SFILEREFERENCE 
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AEDC VA 1163 MDAC..BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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1SYMBOL DELTA 
a .69 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.220 PARAMETRIC VALUES REFERENCE INFORMATIONE) D.352 SSTPOW 0.000 ORSPO 0.000* SREF 44.4440 se in 
0.599 DELTAX G.ZZS ALPHAI 10.000 " "LREF 13.3330 IN
 
1000 BREF 13.3330 IN 
00 MACH 3.000 ELVBST 0.000 XMRF 7.5280 IN 
ELVORS 0.0O0 BETA 0.0013 YMRF O':I... Z
SZMR P 1.194. INREFERENC FIL SCALE 0.0055
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AEDOC VA 1163 MOAC BOOSTER-AND ORBITER TEST DATA AT MACH NUMBER 3
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a .182 	 BOOSTER ANGLE OF ATTACKt ALPHAB DEGREES
 
0.228 PARAMETRIC VALUES REFERENCE IFORHATION 
" D35Z BSTpow 0.0130 C pow 0.000 SR9F 44E4440 SQ IN 
8 LREF 135%3330 IN0.399 	 DELTAX 0 .22 ALPHAI 10,000 

1000 ACLVS Soa 000 
 REF 13.33$0 IN 
IG+OD ELBSTHAC 3O OOOXHRP 11 5280 IN 
EL¥OR O.OOD BE TA D.000 YHRP O.00 0O 	 IN 
ZMR P 1 19 40 IN 
REFERENCE"FILE 'SCALE -. D055S 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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O.Ioz BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.228 PARAMETRIC VALUES REFERENCE INFORMATION
 
o az BSTFOW 0.000 OBPOW 0.000 SREF 44.4440 so IN 
0.599 DELTAX B.228 ALPMAI 10.000 LREF IN
1 REF 13.3330 . 
0 0 

10, N 3 G.ODXMRP r.52au IN
DO LB CT 
.L V 0B . 00 B E TA . 00 0 YHR F . 00 00 I N 
ZRP 1 1940 IN 
REFERENCE FILE SCALE FORT5 I 
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AEJC VA..1163 MDAC BOOSTER AND ORBITER TESTcDATA AT MACH NUMBER 3
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SYMBOL DELTAZ
 
'a .182 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0*228 PARAMETRIC VALUES. 
 REFERENCE INFORMATION
0.G352 
O. 9q 
BSTFO W 
DELTAX 
0.000 
"032 
CQBFOW 
ALPHAI 
0-000 
10.00D0 
SREF 
LREF 
44.4440 
13.3330 
SQ IN 
IN 
IOOO HACH. 
1B00 
3.aso ELVBST 0.000 
REF 
XMRP 
13.3330 
T.5iSU 
IN 
IN 
ELVORS 0.00O BETA " .Dou YMRPZNRP 0o00au1.1940 ININ 
REFERENCE FILE SCALE D55 
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• BREF 17.520 IN
 
ELVORS 	 0. 00 BETA V.000 YMRP 0.0000 IN 
IN1 1940
ZMRp
SCALE 0:0055
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SYMBOL OELTAZ
 
.102 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.22S PARAMETRIC VALUES REFERENCE INFORMATION 
0.352 .000STPOW OBPOW 0.001 SREF 44.4440 se IN 
0:599 PELTAX 0.352 ALPHAI 10.C00 LREF 13.3330 IN 
.000 A BREF 13.3330 IN3.ND £LVSST 0.XACH0 XRP 7,580 Zn 
ELVORS 0.000 BETA 0.00D YIRP 0.0000 IN 
ZHRP I.1$40 IN 
SCALE 0.0055 
REFERENCE FILE
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SYMBOL DELTAZ2 
4 ain0:10 1BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
f0228 PARAMETRIC VALUES 

. O .Z52 BSTPOW D.ODG ORBPOW 0.000 REFERENCE INFORMATION 
, 0.599 DELTAX 0.503 ALPHAI 10.000 SREF 44.4440 SQ INLREF 13.3330 IN 
0.906 MACH 3,000 ELVUST 0.000 BAEF 13.3330 in
1000XHRP
10 0ELVORS
0 0.000 BETA D D 7 5280 IN YMRP 0 00" I 
ZMRP 1.1940 INREFERENCE FILE SCALE 0055
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SYMBOL LTAZ
 
.. BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
R ~ 2 ARAMTRIC VALUES REFERENCE INFORMATION 
.352 BST OW . 00D O B PO . 000 SREF 44 4440 S IN 
LREF 13 3330 IN
 
. .9 ETAX 0501 
 ALPHAI lo.Duo 

BREF 13o3330 1 , ."' RP 7 2 IN

"9 AC M" .00 LVBS T .000 
1o.0oo ELV OR. .000 BETA .000 YMR pF aO a a I 
0 s5 IN
SCALE 1:.194 1 
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SYMBOL DCLTAZ1.2 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.228 PARAMETRIC VALUES REFERENCE'INFORHATION 
C-G352 BSTPOW 0.000 ORSPOW 0.000 SREF 44.4440 SQ IN 
0.599 DELTAX 01501 ALPHAI 10.000 LREF 13.3330 IN 
0.0 AHLBT 300' 000BREF 13.3330" IN 
0"96 HGHLVBT .00D.O0XHRF 7 5280 IN 
10I.000 ELVORB 0.000O CTA 0.000 Y ,RP 0:00o, a 
ZMRP I ',90 IN
REFERENCE FILE SCALE 2.0___ 
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LL -. 10to_ 	
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z 
0.4
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A 	 aA a t 1SYMBOL OELTAZ -a 	 4 A 	 o.1o. BOOSTER ANGLE OF ATTACK,-ALPHAb DEGREES 
0 	 0151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.$ BSTPOW 0.000 RBPOW 0,00D SREF 44.4440 50 IN 
20. DELTAX - o.391 ALPHAI - 4.900 	 LREF i3.3330 IN 
0.35 MACH 3.000 ELVBEr 	 BRP 5.Guo IN
1.3330 
MAC 30000.00XMRP 	 7.5280 INELB~r 
a.509 aVORS 0.OOD BETA 0400 YHRP 0.0000 IN 
0.98" ZNRP 1,1940 IN 
o o 

s1.0 REFERENCE FILE 	 SCALE 0.0055 
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SYMBOL DELTAZ 
0.120 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0,151 PARAMETRIC VALUES . REFERENCE INFORMATION 
0.18a OSTPOW 0.000 MSPOW 0.000 sREr 44.4440 SQ IN 
0.28 PELTAX - .394 ALFHAI - 4.900 LREF 13 3330 1 N 
C.352 MACH 3.000 ELVOST B.oua REF 15:333, 1N 
C.0599 ELVCRB 0.000 BETA 0.000 YMRF 0.000O 1 N 
t .900 Z1RF 1.940 N 
D.000 REFERENC FILE SCALE 0.0055 
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AEJC VA 1163 DAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL 2~DELTAi -IU a - 4 2 0 2 4 6 S in 12 
A 
oo 
0.120 
0151 
.IBZ BSTPOW 
BOOSTER ANGLE OF ATTACK, ALPHAB'DEGREES 
PARANETRIC VALUES REFERENCE INFORMATION 
0.0013 ORBPOW 0.000 SREF 44.4440 SQ IN 
G.22& DELTAX - 0.391 ALPHAI - 4.900 LREF BREF 
±3.3330 
13.3330 
IN 
N. 
MACH 3.000 LLVOST 0.000 XHRP 7.5280 IN 
'LYROR 0.000 ' BETA 0.013 YHRF 0.0000 IN 
003 ZNRp 1.1940 IN 
1O.Do REFERENCE FILE SCALE 0.0055 
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SYMBOL OELTAZ 
0.1 2 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.82 SSPCOSPW 000 .00SR EF 44.4440 se I M 
R . Z. DELTAX - 0.143 ALFHAI - 4.900 LREF 13 3330 1 NM_ 3.0 0 ELYSST 0. 0 __ACH XHRP 7.5280 1N
.32BREF 13:333, 1 , 
0.599 ELVORS 0.000 BETA QOOYR 0.000 .P0.aGo I , 
0.908 ZRP 1.1940 N
 
lo-.o RFERENCE FILE SCALE 0.0055
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SYMBOL OELTAZA 0.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.151 PARAMETRIC VALUES
o 	 REFERENCE INFORMATION 0.182 SSTFOW 0.000 ORSPOW 0.000 
 SREF 44.4440 SQ IN
 
0.28 DELTAX 0.143 ALPHAI - 4.900 LREF 13.3330 IN
 
0.352 	 MACH 3.000 ELVBST 0.000 XREF 13.3350 IN
 
IN
7.5200
0RF 

BETA 0.000 	 YRP .0 IN
D.000 	 ZRP
0.599 ELVORS z.0 1B400 	 IN
 
10.000 REFERENCE FILE 	 $CALE a.a055
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3YM 0L OELTAZ
A 0 .12 BOOSTER ANGLE OF ATTACK,- ALPHAB DEGREES 
0 0.151 PARAMETRIC VALUES RErERENCE INFORMATION 
g 3 2 3.000 D.O00 3330 IN
[ MACH LVBST XRR.352FF 1 7,528 0 
E.599 0.000 0.000LVORS BETA YMRP B.000 IN 
0.908 ZNRF 1,940 IN 
10.000 REFERENCE FILE SCALE 0.0055 
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SYML DELTAZ
 
0.+220 B013STER ANGLE OF ATTACK. ALPHAB DEGREES
 
ARAMETRICP*5 VALUES REFERENCE INFORMATION 
OQFW0.82 BTPW .00 .DoSREF 44.444 $Q IN
U.228 DELTAX -D.01O9 ALPHAI - 4.gD0 LREF 13.3330 IN 
CN 0.352 MACH 3.000 ELVOST 0.000 XBRE 13.3330 IN 
. 9 9X R F 1 3 ,5 2 0 IN 
059 ELVORB 0.000 BE TA 0.000 YMRF 0 0000 IN 
10.0o0 
 ZMRP 1o194 , IN 
REFERENCE FILE SCALE 0.0055 
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A U-120 BOOSTER ANGLE F ATTACK. ALPHAB DEGREES
 
REFERENC E NFOR AT ON
 
SR F 44 444 0 s o IN
 
0.151 PARA ETR C VALUES 
. 182 STPOW .Da l BPO W .Do o 13,3330 INLREF 

. AL - 4. 0D 

ACHM. 3.00f) LV ST" .000 

U.228 D LTAX - 19 PH AI 

XHRP 7 5280 IN
 
Y R P 0: 0 0 0 0 I N 
ZHRP 1940 N 
0 . 5 9 9 E L V C R S . 0 0 0 B T A D . 0 0 0 
1.000 

CALE 0 0055
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SYMBOL DELTAZ 
A 0.120 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0 0.151 PARAMETRIC VALUES 	 REFERENCE INFORMATION0.18Z SSTPOW 0.000O ,RSFOW 0.000 	 SREF 44.4440 SO IN 
R 0.228 ELTAX - 0.019 ALHA - 4.900 	 LREF 1$.3330 IN 
0.552 MACH.0 S .	 BREF 13.3330 IN XNRF 7.5280 IN0.599 ELVORB D.000 BETA 0.000 	 YMRP 0.0000 IN 
10.000-	 ZMRP 1.1940 IN 
SCALE 0.0055REFERENCE FILE 
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S .I.. BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES. 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION
 
0 s SPW 000 OBO .DOD SREF 44.4440 so it, 
-.228 DELTAX 0.043 ALPHAI 4.900 LREF 13.3330 IN
 
BREF 13.3330 IN
 
x M P 7 5 80 N
5 M*ACH 3 .000 ELV ST . 000 

10.000 ELVORD 0.000 BETA 0.0DO 
 YM:P OO O0 in
 
ZRP 1.1940 IN
 
REFERENCE FILE SCALE 0.00$5
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SYMBOL VELTAZ
S 0.120 BOOSTER ANGLE OF ATTACK, ,ALPHAB DEGREES
 
. 151 PARAMETRIC VALUES REFERENCE INFORMATION 
S 0.182 ESTPOW 0.000 mapow 0.0ov SajF 44 4440 SN IN 
0.228 DELTAX 0.043 ALPHAI - 4.900 LREF 13:333D0 N 
BREF 13 .3330 in 
0.35Z MACH 3.00D ELVBST d.000 XMRP- 7.58 N 
,.0-000 ELVDRS, .Doo BETA 0.000 YMfRF :5.28.. IN 
ZMRP I .1940 IN 
0.0055REEENEFIESCALE 
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SYMBOL DELTAZ 
A 0.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.151 PARAMETRIC VALUES 
 REFERENCE INFORMATION
 
. o.o0o o.o0BSPOW ORSPOW SREF 44.4440 so IN 
0.2 DELTAX 0.043 ALPHAI - 4.900 LREF 13.3330 IN
Cl 03Z MC .00 EVS .0 RET 13.3330 IN 
10.00 NC 300 VBT O0 XHRP 7.5280 INPt10.000 VORD 0.000 BETA 0.000 YHRP 0.0000 IN 
ZMRP 1.1940 IN 
SCALE 0.0055REFERENCE FILE 
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SYMBOL DELTAZ 
A .120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
Do151 PARAMETRIC VALIES 	 REFERENCE INFORMATION0.82 	 BSTFOW 0.000 OBPOW 0.000 SREF 44.444 SQ IN
 
0.226 	 DELTAX D.105 ALPHAI - 4.900 LRtF 13.3330 IN 
0.352 	 RF 1 3jv I
 
MACH
0.599 LVORS 3.000 ELVSST 0.000 	 XMRF 7.5280 IN.000 BETA 0.00 
 YMRp 0 0 00 IN
 
0 90. 	 ZMRF o1940 IN 
10.000 REFERENCE FILE 	 SCALE 0..055
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SYMBOL DELTAZ 
0.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
.0.152 PARAMETRIC VALUES REFERENCE INFORMATION
 
SREF 44.4440 SQ IN0 182 BSTPOW 0.0 ORGOW 0B.000 
:229O DELTAX 0.105 ALPHA1 - 4.900 LREF 13.3330 IN 
.320 MCLBT 3. 000BREF 13.3330 IN 
0.3599 AH 3OD £LB7 i *O XNRP 7.5280 IN 0 $ 9 ELVORS 0.000 BETA 0.00a YNRP a O000 In 
O o • .98ZMRP 1:,04. u N 
OF 0.000C~ SCALE a0.0055
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL 

A 0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.151 PARANETRIC VALUES 	 REFERENCE INFORMATION
 
0.182 	 BSTPOW 0.000 ORBPOW 0.030 SREF 44.4440 e IN 
DELTAX
O ZZS 0.105 ALPHAI - 4.900 	 LREF 1Sa3a30 IN 
0.552 	 BREF 13.3330 in 
MHACH 3.000 ELVBST 0.00 XHRF 7.5280 IN 
E0.590LVORB D.000 BETA 0.000 YNRP 0.0000 IN 
0.908 	 ZMRP 14940 IN 
0.0055
O°00 R R£C FSC$ALE 
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AEOC VA1163 MOAC BOOSTER IN PROXIMITY TO ORBITER CRTS4-383 25 JUN 71 PAGE 86
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A .120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0:15 PARAMETRIC VALUES 
 REFERENCE INFORMATION 
MeF 44: 4440 e is0 .182 B*TPOtV 0.000 CRBpO O*UuU 

0.228 	 DELTAX 0.166 ALPHAI -. 4.900 LREF 1 3 3330 1 , 
032 MCLOT S.0 .00BREF 13.3330 IN 
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&OOOLVQR 0.000 BETA 0.00D YMRP O : OD0 0 N 
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REFERENCE FILE 	 $kE 005
 
^EDC VA1163 MDAC BOOSTER IN PROXIMITY TO ORBITER (RT8439) 25 JUN 71 PAGE 97
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1 0 .0 0 0 A H3 . D L B S . D 

ZRP 1.1940 IN
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0.151 PARAMETRIC VALUES 

REFERENCE NFORMATION 
R .102 OSTFOW 5G.D00 m apow " 1 0.000 SREF 44:4440 so IN 
0.228 DELTAX 0.166 ALPHAI - 4.900
oS MC LREF 13.a330 IN.0 LOT .00B:EF 

°'5500 ~~~~~ST A 13 330 INL H o 
 R F 7 .5Z80 IN10.000 ELVCS 0.00D BETA 0 no*'. YRPp O0.,G o
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AEDC VAI.G3 MDAC BOOSTER IN PROXIMITY TO ORBITER CRT8475) 25 JUN 71 PAGE 20G 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
L) 
U. 
L) 
.. I 
U--D
 
o .14 I 4__ a 24 
_ _ 1 
___.0TA 
 4 -
_ __--__4 __O 
SYMBOL OELTAZ 
A O.Izo BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.15 PARAMETRIC VALUES REFERENCE INFORMATION
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O.t2O DELTAX 0.166 AL MAI - 4.900 LREF 13.3330 IN
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M,ACM 3.000 -ELWBST 0.000 
 XMRP 7.5280 IN
 
10.000 ELVORD 0.000. BETA 0.000 YMRP 7.5010 - IN 
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SCALE 0.0055
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AEDC VAIIG3 MOAC BOOSTER IN PROXIMITY'TO ORBITER CRT8475) -25 JUN 71 PAGE 207 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
Z .1 
___1.30 I 
.L 
I-­
201t r ­-I - -1----- - 2-y-'- ar 2r'r-ra- -,12 
Il­
-.
 
z 
MACH 3.000__ 0.000__ 
________ _______ ___ _ IN 
-* -
L 1.-40 
_____ 1.1940 __IN__ _ 
0.8 SFW $.D RPW OOO 444 QI
 
S-2 ET O26 APA .O RF 1.30 I
 
-.203.33 
C.D A. 3OD £VST DDDXR .Z0 II

z.9 LO OOO BTA DQDYR .OO Z
 
I OODZR .9D IU _A__ ____ ____ 
j.--.25F3L
 
A ~ EEEC FILEo ANLE.0ATCK APA5DGRE SCALTE 
AE 0.V1l3 A BOOSTER T OFRATACK ALPHAB6DEGREES 0ANGLEXIIT AGE 

V1516 INALU
.O PACBOOSERZ XMIT TO{RNC ORITRFRT4RMA5TUN71 POEN0
 
AEOC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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STMOL .ELTAZ 
A .120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
0°Ia2 OSTPOW 50.000 CQBROW 100.Duo SREF 44.4A40 $Q IN 
- .229 OELTAX 0.228 ALPHA. - 4.900 LREF 43.33a IN
 
015 AHLOT 309 00 BREF 13.3330 IN 
01352 A9.0 LBS , XNRP 7.5280 IN 0.59 VO 000 aCTA 0.000 yMRP O*O00 IND 

10,000 
 ZIRP 1!9.0 IN
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E.LTAZSYMBOL 
o.±zo BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.182 BSTFCW 50.000 ORBPOW 100.000 SREF 44.4440 s1 IN
 
O.228 OELTAX 0.22S ALFHA! - 4.900 LREF 13.3330 IN 
0.352 MACH 3.000 ELVBST 0.000 XNRF 7.5280M 13 528  IN 
;.5 9 ELVORB 0.000 BETA 0.000 YNRP 0.0000 IN 9 
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0..120 1BOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.152 PARAMETRI VALUES REFERENCE INFORMATION 
C.162 SSTF w 50.000 ORPW 100000 SREF. 44.4440 so IN 
U.229 VELTAX 0.351 ALPHAI 4.900 LREF 13,3330 IN 
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IL .10 a64 BOOSTER ANGLE OF ATTAK.K ALPHAB DEGREES 
S 0.1 PARAMETRIC VAL ES RE FEENCE N OR ATON 
. 1 8 2 B S T p o w 5 0 ov CfF OW Do . vo l S R E F 4 4 .4 4 4 0 Q I N 
o.ZZ8 DELTAX 0.351 ALPHAI - 4.900 - LREF 13.3330 IN 
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SYMBOL ELTAZ 
.o  -BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.150.5[ 2 TF W PARAMETRIC 5 . 0 0 0 VALUES C f I S F W 1 0 . 1 1 0 - REFERENCE INFORMATIONS R E 4 4 . 4 4 4 0 s o I N 
0.228 OELTAX 0.351 ALPHAZ - 4.900 LREF 13.3330 IN 
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0RSsMRP 
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0O.001) Z.RP 1.1940 ZN 
REFERENCE FLE SCALE 0.0055 
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SYMBO DELTAZ
A O.lzo BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.21 PARAMETRIC VALUES REFERENCE INFORMATION
 
. 1 Z S T P O W 5 0 . 0 0 0 O R P W I O D . 0 0 D S RE F4 . 4 0 e I 
R OZza VELTAX 9.522 ALPHAI - 4.900 LREF 13.3330 1.
 
03Z MCLBT .0 .00BREF 13.3330 IN
 
0.599 AH 3,0 LBS * XMRP 7.5ZO0 IN
 E°9LVOR 0.000 BETA 0.009 YNRF a 0O0 IN 
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10.00 REFERENCE FILE SCALE a.05 
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AEDC VA 1163-MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.4 
z 
(- 5 &u 
u­
-

- 4 2 0 2 4 6 a to 12 
ZyHaCC .LTI.* 
O..IZ BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
S 01151 
 PARiMCTRIC VALMS REFERENCE INFORMATION
 
0.189 03TFW 50.000 C vF 190.009 3RrF 44.4440 se to 
0.220 CUTAX 0,5z2 ALPHA! - 4.900 LREF 13.3330 IN
 
03ZBREF 13.3330 IN

. 5 MA H 3 . 0 00D ELV 5 3T . 0 00 XH P 7 2 8 0 IN
0.599 ELVbRs D.0130 MIA 0.00D 
 YHRp a. 00OO 
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AECC VA1193 MDAC BOOSTER IN PROXIMITY TO ORBITER CRT8478) 25 JUN 71 PAGE 215
 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL LTAZ 
0.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.182 BSTFOW 50.000 ORSfOw 100.000 SREF 44.4440 So In 
U.20 OELTAX 0.522 ALFHAI - 4.900 LREF 13.3330 IN 
Cs 0.352 MACH 3.000 ELVS37 0.000 XaRP 13.5230 IN 
0.59 
o0go 8S10.000 
ELVORB 0.000 
REFERENCE FILE 
BETA 0.o0o XFYMRP 
ZMRPSCALE 
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1 19 400.0055 
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,0 	 51PARAMETRIC VALUES REFERENCE INFORMATION
 
8 S. O R S O W SR 4 4 4 4 a I N
 S T P O W4 5 0 .0 0 0 1O00 .0 0 	 F . s o 

10.000 UELTAX -0."91 ALPHAI U'vou 	 LREF 13.3330 IN 
F 13.3330 1 N3.0 .000 LRS
MACH " 3D V T Oa0XMR P 7.5260 1N j-VORS- 0.090 BTA .. 250 ymr 0.0000 IN 
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AEDC VA i163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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0.120 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
D-182 83T-OW 50.000 CRPO 100.000 SREF 4 .4440 OQ IN 
10.00O 	 DELTAX - 0.391 ALPHAI O.000 LREF 13.3330 IN 
aREF ft13.3330 IN 
MACH 3.000 ELVSST 0.000 XHRP 7$S N 
ELVORS 0.900 BETA 0.000 YMRP 0:0.90. IN 
•zHRPp I 9N IN 
.0

DATA MIT. CODE MMSAL 
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• 0.151 PARAMETRIC VALUES REFERENCE INFORMATI O 
0 0.182 BTPCQ 50.000 mspow 100.000 SREF 44.4440 SO IN 
30.000 DVLTAX - 0.391 ALFHAI D.000 LREF 13.3330 IN
 
13.3330 IN
 
ffAH 3OD DDOXMRP 7.5280 IN
MAH 303 
0110BR£F
LBT 
 [LES 

ELVCRD 0.000 BETA 0.000 yMRP 0.0000 IN 
ZRP ,. 9AD IN 
SCALE 0.0055DATA MIST. CCCE M" 
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SYMBOL DELTAZ 
.1 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
-. ARA1ETRC VALUES 	 REFERENCE INFORMATION
 
0.102 BSTPOW 50.000 ORBPOW 100.000 	 SREF 44.4440 SQ IN 
OOO 	DELTAX - 0.143 ALFHAX 0.000 LREF 13.3330 IN 
BREF 13.3330 IN 
MACH 3.000 ELVEST 0.000 XHRP 7:5280 IN 
ELVORB 0.000 BETA 0.000 YMRP a .G00 IN 
ZRP :.1940 IN 
REFERENCE FILE 
 SCA LE Q 
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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a 0120 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.151 PARAMETRIC VALUESSZDo 8 5F BP 0.0 	 SREFREFERENCE44.4440INFCRMATIONSQ IN 
STPOWO.6 50.000 ORBPOIJ 100.000 R 4.40 SQI

10.000 QELTAX - 0.143 ALPHA! 0.000 	 LREF 13.3330 IN -
MACH 	 3.000 ELVET 0.000) BREF 13.3330 IN 
XMRP 7.5280 ZN 
ELVORS 0.000 BETA 0.000 	 YMRP 0.0000 iN
ZHRP - ±1940 IN 
SCALE 0.0055
REFERENCE FILE 
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D .IZD BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0 151 PARAMETRIC VAL ES REFER ECE INFORATION
 
0.162 9STPOW 50.000O RSpoW 10DOD SPEF 44.4440 sa 1.
 
. 0 DLTAX - 0.143 ALPHAI 0.0 0 LREF 13.330 IN
. 00 
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SYMBOL DELTAZ
A 0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
.151 PARAETRICVALUES 	 REFERENCE INFORMATION 
10.000 BSTFOW 	 50.000O RSPOW 100.00D SREF 44.4440 Se IN 
CELTAX 	 - .019 ALPHAI 0.1300 LREF 13 3330 N
 
MC 3003 EVS 
 13:33300 IN
0010BREF
MAH .0D ELST 	 17 .°5280
.OOXHRP IN
 
ELVORB VoDD6 BETA 0.000 yMRP 0.0000 IN
 
.ZRP0 1:1940 IN
 
SCALE 0 .55
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SYMBOLA O..=Z BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0:.151 PARAMETRIC VALUES REFERENCE INFORMATION 
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000 OSTPOW 50olov ORSPOW 100.000 
 ERF 44.4440 $a IN 
HACH 3.1000 ELV13T O.O0 R0F 13.3330 IN.XRF 7.5 80o 
 IN 
£LVOR0 0.00D BETA D.000 YMRp 0.0000 IN 
,ZMRp 1:2940 IN 
RI £R NC£F .SC
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A .120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0.152 FARAMETRI VALUES REFERENCE INFORMATIONC 
10.D0o BSTFOW 50.000 ORSPO 100.1300 SREF 44.4440 SQ IN 
E F  
DELTAX 0.043 " ALFHAI 0.1011 LR 13.3330 IN 
BEF 13:333 0 IN 
MACH 3.000 ELVBsT 0.0O BUXRP 7°.5280 I 
ELVORS 0.000- BETA D.00 p aHR aO IN 
ZMRF 1o1940 IN 
SCALE 0o05S
REFERENCE FILE 

AEDC VA1163 MDAC BSTR(NO CANARD) IN PROX. TO ORB CRTS4821 25 JUN 71 PAGE 226
 
__ __ _ 
AEDC VA 1163 MDAC BOOSTER AND ORBITER'TEST DATA AT MACH NUMBER 3
 
.7 
.5 _____ __________
*4 
z 
LL) 
_ _ 
_ __'_ 
I - . 4 
- .3 ,,, ,__ 
6 014 
iCiTRN V16
AEI AAD NPOX OOBCT42 2 U 1 PG 2
 
BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
.120 
 A T I ONR F R EN CE I N F RM 
P A R A ET VA L U E SR I C0 . 15 1 
REF 44 .4440 s IN
 CBP CQ lova o 
LREF 13 .3330 
0. 00O STP OW 50.000 

N
 
0043 ALPHA ] . 000 IN
DELTAX 
 E S:330 

.00 N

OHRp 

3 000 ELY3T
ACH 7
o330 

YRPNR P .0000 IN
 
BE 0.000
*OD 2TA 
ZMAP 1.1940 IN 
2
SCARD 

D V 13 ACI FILE I.R25 

AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.11 	
_____ 
.09 
.04 
.03
 
C-)Q 
< .0o 
•~~ e. I .. 	 .J .* .l .1 .e. . . .i . I I.. I
 
-* 2-0 -8 -6 - 4 2 a 2 4 6 a 10 12 
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0 .12a 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0,51PARAMETRIC VALUES 	 REFERENCE INFORMATION
 
10.000 	 BSTFOW 50. 00 CROPOW 100.000 SREF 44.4440 SQ IN 
ELTAX 0.043 ALPHA] 3.000 LREF 13:3zz IN 
13 3330 IN 
HAHLVS 3.O ODDXNRP 7 .5280 in 
ELVORS 0.000 BE TA 0.000 YMRP a 0000 IN 
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o *5 PARAMETRIC VALUES REFERENCE INFORMATION 
0 0.182 BSTPOW 50.000 ORBPOW 100.000 	 SREF 44.4440 SO IN 
0 0 0  	 F 
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ZMRP 1.1940 IN
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/ 0.102 BSTPOW 50,000 CSDFOW 100.000 SE 444 QI
10.0c0 OELTAX 	 0.103s ALPJ4AI 0.000 LREF 53.52ka IN 
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O.OOX'RP IN 
ELVORS 0.000 BETA 0.000 Y..PF .0000 IN 
ZMRF 1.1 940 1N
REFERENCE FILE SCALE 0..055 
AEDC VA1163 MDAC BSTRCNO CANARD] IN PROX. TO ORB CRT8484) 25 JUN 71 PAGE 232
 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3 
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LI 
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SYMSL GELTAZ 
 4 6 a IV 92A 0,12 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
0 . I PARAMETRIC VALUES 
10.150 PSqANETRIC VAUE 
REFERENCE INFORMATION 
BSPO a~vo OBFW0.00SR
DELTAX 0.167 ALPHAI 0.00D EF 44.4440 SQ ZNLREF 13;3330 INMACN 3.000 ELVOST O. oO XMRP5EF 13.3330 IN
7.5280
ELVORB 0.000 BETA 0.0o INYHRP aGoo0 IN 
ZNRPp ,O9405 I NSCALE ...
REFERENCE FILE 
AEDC VA11S3 MDAC BSTRCNO CANARD) IN PROX. TO ORB (RT8484) 25 JUN 71 PAGE 233
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SYHBOL DELTAZ
 
A 	 o... BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0 	 0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
' OSTPOW 10.0 IREF 44.4440 5Q IN10.000 51.30O 
PELTAX 0.167 ALPHAI o.000 LREF 13.3330 IN 
MACH 3.000 CLVaST 0.0 EF 13.3330 IN 
XRP 7.5280 IN 
ELVORS 0.000 0.031 0.0000 INBETA 00Rp 
ZNRP 1.1940 IN 
SCALE 0:0U55REFERENCE FILE 
AEDC VA11B3 MOAC BSTRCNO CANARD) IN PROX. TO ORB CRT8484) 25 JUN 71 PAGE 234
 
AEDC VA 1163 MDAC BOOSTER AND-ORBITERWTEST DATA AT MACH NUMBER 3
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0 
-F 0.15 1 AAERCVLE EEEC NOMTO I 
MACH 3.000 ELVB4" .1 0.00 
ELVORDTAZ EA .0 
REEENEFIE 
AEDC VAI'I63 MDAC BSTRCNO CANARD) IN PROX. TO ORB CRT8485) 
XMRF 
MP 
CD -
CALC 
25 JUN 71 
7-.5280lII 
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1.193D 
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AEOC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL UELTAZ 
O..2 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
o.151 PARAMETRIC VALUES REFERENCE INFORMATION 
10.000 OSTPOW 50.000 ORSPO 100.000 SREF 44.444 SQ -IN 
DELTA'X O°225 ALPHA1 0.000 LREF 13, 333 IH 
MC .0LOT .00BREF 
MAH 300 ELBTOODXMRP 
"13.3330 
7 5 280 
IN 
IN 
ELVORB 0.DO0 BETA 0.OO0 YMRP aO.. IN 
ZMRP 1:1940 IN 
REFERENCE FILE SCALE a,. 55 
AEDC VA1163 MDAC BSTR(NO CANARD) IN PROX. TO ORB CRT84851 25-JUN 71 PAGE 236
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AEOC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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.02 
-. 01 
-0 - -s 4 -2 0 2 4 0 a 10 12SYMSOL OSLTAZ 
o.1o BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0 0.151 PARAHETRIC VALMS REFERENCE INFORMATION5*.90 INTP O 50 00 O RPO W 100.000 SREF 44 .4440 50 IN 
PELTAX 0.23z AFHAI 0.000 LREF 13.3330 IN 
BREF 13.3350 INMACH 3.005 ELVBST 0.000 XEF ?3Z30 IN 
ELVORD 0.0o0 BETA 0.000 YMRF 0.0000 IN 
ZMRP 1.1940 IN 
FR C FZ SCALE 0.0055 
REFEREMCE FILE AL. 
AEDC VA1 163 MOAC BSTRCNO CANARD) IN PROX. TO ORS3 (RT85) 25 JUN 71 PAGE 237
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SYMBOL I.TA
0.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
.151 PARAMETRIC VALUES REFERENCE INFORATON 
,oo BSTPOW 
DELTAX 
5O.000 
0.352 
ORBPOW 
ALPMAI 
100.0D0 
0.000 
BREP 
L 
R E F  
44,4440 
13o330 
so 
1 , 
IN 
MAn 30DH~H .ODLVST ELOT000BREFD°OOXMRP 
13* 333 
7 5280 
IN 
IN 
£LVORB 0.000 BETA 0.000 YMRP 0.0cuo IN 
ZMRP 1. 940 IN 
REFERENCE FILE SCALF 0.0053 
AEDC VA1163 MDAC BSTR(NO CANARD) IN PROX. TO ORB CRT84OG) 25 JUN 71 PAGE 238 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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A o.120 BOOSTER ANGLE OF'ATTACK. ALPHAB DEGREES­
.151 ARAHETRC VALUES RFERNCE "NFORATON 
o Do  

BU SSTpO 50.00D CQBp 100.000 SREF 44.4440 so IN 
DELTAX 0.352 ALPHAI 0.000 LREF 13.333D IN
 
"BREF 13.3330 IN
MACH 3.000 ELVOST 0.000 XHRF ? 5280 IN 
LVCQ8 .000 BTA 0.000 YNRp 0:00, N 
ZNRF I.1940 IN
 
REFERENCE FILE 
 SCALE 0.0055
 
AEDC VA1163 MDAC BSTR(NO CANARD) I N PROX. TO ORB CRT8486) 25 dUN 71 PAGE 239 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
.06
 
°ii
 
u 
Z 
LL.
 
IL 
Ld 
t .05 
U 
.02
 
xI 
.01
 
- 2
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A 0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
o 	 0.151 PARAMETRIC VALUTv REFCRNCE IMFOR$ATZON 
locuo 8STFCV 50.00D ksFpoW 100.000 SREF 44.4440 - SO IN 
DELTAX 	 0.35Z ALFHAI 0.000 LREF 13.3330 IN 
XRF 7520 IN MACH 3.000 ELY T 0.000 
ELVOYA D.000 BETA 0.000 	 YNRF 0.0000 IN 
ZNRF 1.1940 IN 
SCALE .,."5
RE ERENCE FILE 
AEDC VA11S3 MDAC BSTRCNO CANARD) IN PROX. TO ORB CRT8486) 25 JUN 71 PAGE 240
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0.120 	 BO1OSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.5 	 PARAMETRIC VALUES REFERENCE INFORMATION
 
.182 BTpO W 5 0 . 00 F w 1 0 . 000 S R F 4 4 .444 0 s o IN
 
10.1300 	 DELTAX 0.52Z ALFRAI 0.000 LgEF 13.333D IN
 
MACH 3.000 ELVBST 0.0D0 
 S''rF 13 3330 N
 
SV O R . 0 0 S[ t A 0 .0 0 Y R P . O O* I N
 
Z.P 1.1940 IN
 
DVA13MAC 5.000N ELNARD) I.N0 PROEF TO.33 ORIN8 	 5JN71 SCAL PG RM.TNO54
oD V I ILE RI ARES N REFERENCE
0PARM 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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SYMBOL DLA
0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0o151 PARAMETRIC VALUES REFERENCE INFORMATION 
U.I8 2 BSTPOW 50.000 CRBPOW 100.000 SREF 44.4440 SQ IN 
10.000 DELTAX Ue5zz ALPHAI 0.000 LREF 413.3330 IN 
F I a,333b IN 
HAC 3DOO O°DOXHRP IN 
MC VBT .0 000BR 

[LBST 	 7.5260 

ELVORS 0.000 BETA D.000 YHRP 0.0000 	 IN
 
IN
1 1940
ZMFP 

SCALE 0:005 ,REFERENCE FILE 

AEDC VA1163 MDAC BSTR[NO CANARD) IN PROX. TO ORB [RT8487) 25 JUN 71 PAGE 242
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SYMBOL 7-11A,A .1210 BOOSTER ANGLE OF ATTACK,.-ALPHAB DEGREES0.151 PARANETRIC VALUES REFERENCE INFORMATION
 
0. 82 BSTPO 50.00D g 100.000 SREF 44.4440 SQ IN
 
10.°00 " Il 052 APA °D -[T LREF 13.333D 1 , 
0.2 LHI
000BREF' 
 13.-a3aa INMACH 3.000 ELYBST 0.000 
 XMRF 7.5280 IN 
ELVORS 0.000 BETA 0.000 YHRP 0.0000 IN 
ZNRF 1.1940 IN 
SCALE 0.0055
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AEDC VA163 MDAC 8STR(NO CANARD) IN PROX. TO ORB RT8487) 25EUN 71 PAGE 243
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SYMBOL DELTAZA D.12D BOOSTER ANGLE OF ATTACK. ALPHAB'DEGREES
 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
o.1a BSTFOW 5D.DOD ORSPOW 1D.0O0 SR EF 44.4440 sa INz 

E F  
0-228 DELTAX 0.G391 ALPHAI 0.000 LR 13.3330 IN 
BREP 13.3330 IND.5 ACH 3.000 ELVOST 0.000 IBMRF T:5280 I ,0.599 ELVORB 0.000 BE TA 0.00 YHRP 0 .00 'a I N 
0.908 ZMR P 1., 94, IN 
10.000 REFERENCE FILE SCALE VOoos$ 
AEDC VA1163 MDAC BSTCPAMB=.5PNOM) IN PROX TO ORB CRT8488) 25 JUN 71 PAGE 244
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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DELTAZ
SYMBOL 
0.120 BOOSTER ANGLE OF ATTACK, ALPHAE DEGREES 
0.151 FARAMETRIC VALUES REFERENCE INFORMATION 
0.18± OSTFOW 50.000 ORPOW 100.000 SREF 44.4440 $a IN 0.2 0 TX - *9 LPA *O LREF 13.3330 IN
0.tta 0391ELTAX BREF 13.3330 IN
0.352 MACH 3.000 £LVBST 0.000 XHRF 7.5280 IN0.599 ELVORS 0.000 BETA 0.000 YIRP 0.0000 ZN 
0.008 
 ZNRP 1.1940 N 
la.0D REFERENCE FILE SCALE .0055 
AEDC VAIIG3 MOAC BSTCPAMB=.5PNOM) IN PROX TO ORB CRT8488) 25 JUN 71 PAGE 245
 
AEDC VA'1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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D.120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
'C.151 FARAMTRIC VALUES REFERENCE INFORATION
 
0.12 SSTFCQ 50.00D ORBFOW 100000 SREF 444440 sa IN
2 

- °Zz -01391 -0HAI - - LRF 13 3330 INDELTAX 

r .362 MACH 5.000 0VSP 000000 SREF 13,3330 IN 
599.0 EISSST 0.000 XHRF 7.5280 IN 
0.99 ELVORS 0.000 BETA 0.000 YNRP 0.000 IN 
0.9D ZNRF 1.1940 IN 
CALE 0.O055
10.000 REFERENCE FILE 
AEDC VA1L63 MDAC BSTCPAMB=.5PNOM) IN PROX TO ORB CRT8488) 25-JUN 71 PAGE 246
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A o.sea BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0 .159 PARAMETRIC VALUES REFERENCE INFORMATION 
0.162 flTPO* 50.000 MaSp" 100.000SE 4.40 QI 
0.220 nLTAX - 0.144 ALPHAl 0.000 LREF 13.330 IN 
0.5 ACH 30o 000BR 13.3330 IN
EVBT Ef
L--3, 0.5 £ V O*DOXMRP 7,32an IN
0 ¢H 

0.599 ELVORS 0.000 BETA 0D.o0 YMRP 7 20 IN
 
0.908 ZMRP 5.1940 IN
 
10.000 REFERENCE FILE SCALE ... 055,
 
AEDC VA1163 MDAC BST(PAMB=.5PNOM) IN PROX TO ORB CRT849 3 25 JUN 71 PAGE 247
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SYMBOL DELTAZ
, .120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0o5 PARAMETRIC VALUES REFERENCE INFORMATION 0.182 STFO 50.000 ORPO 100.000 SREF 44.4440 se IN 
R o2zS DELTAX 0.144 ALPHAI 0.000 LREF 13.3330 IN 
Cs 0.52aEF 133330 IN 5 M- 3.0 00 ELVBS T XMRp 1:52 8 , INACH .00 

0.599 ELVORB 
 0000 BETA 0.000 
 YMNP 0. a 00 IN 
0.908 IMRP 1.1940 IN
 
SCALE 0.0055
10.000 REFERENC FILE
E 

AEOC VA 1-L13 MOAt BST[PAMB=.5PNON) IN PROX TO ORB CRT8489] 25 JUN 71 PAGE 248 
AEDC VA 1163 MDAC BOOSTER AND ORBITERTEST DATA AT MACH NUMBER 3 
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SYMBOL IETAZ 
A o.Szo BOOSTER ANGLE OF ATTACK. ALPHAS DEGREES 
AE.0V116 0.151 MDAC__ PARAMETRICBSCAM=5NO)I VALUES PO O R (T4)2 UN7 REFERENCEAG INFORMATION4 
{ 0 1 2 S TP O t W 0 . c o o C S P O A 0 . 0 0 0 o nr 4 4 4 4 4 0 Z Q I N 
o-2 e DELTAX - 0.144 *LPHAI 0.D009 LREF 13.3330 IN 
6.50.093 AHEL ORS .0 
,3Z0.000 
LVS 
NCH£ VBETA 
.0 
.OO °DOXRP1.001 
BREFYMRP 13.3330 7 5aso0:0000 
IN 
ININ 
0.908 ZMRP 1.1940 IN 
0.00 REFEREC FILE IN P.R2 NA 
AEDC VA 1,163 MOAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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0 a 1S 1220 	 2 412 -10 -, .6 -4 SYMBOL OELTAZ 
0.120 	 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
.151 PARAMETRIC VALUES 	 REFERENCE INFORMATION 
U.182 0STPOW 50.000 OROFOW 100.000 	 SREF 44.4440 SQ IN 
0.22 	 OELTAX - 0.D20 ALFHAI 0.000 BREF 13.3330 IN 
X3R3 .5200 IN0.552 MACN 5.000 ELVOST 0.030 MC 0.0. ELVO ETA 0.000 xYRF 0.$oo0 IN 
*00 LoY ZHRP 1.1940 IN 
SCALE 0.0055 
FILEREFERENCE 

AEDC VA11S3 MOAC BST(PAMB=.5PNOM) IN PROX TO ORB CRT8490) 25 JUN 71 !PAGE 250
 
AEDC VA 1163 MDAC BOOSTER.AND ORBITER TEST DATA AT MACH NUMBER 3 -­
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-12 so - 6 a - 4 -- 204 6 a 10 12 
STUQ DE80LTA, 
..12 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.15$ PARAMETRIC VALUES 
 REFERENCE INFORMATION 
0 .182 0STPCW 50.000 ORSFOW 100.00D SREF 44.4440 SQ IN 
0.226 DELTAX 0.020Z ALPHAI 0.000.BREF LREF 13.3330 ININ
 
0599 ELV 0.000 BETA .. o2 40 Im 
socoDo ZMRP 1 .1440 IN 
R EFERENCE SCALE N.0$5
FI 

AEDC VA11 3 SDAC BST.PAMB=.5PNOM) IN PROX TO ORB CRTN490) 25 JUN 71 PAGE 251
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SYMBOL OELTAZ
A a'12D 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0o.151 PARAMETRIC VALUES REFERENCE INFORMATION 
... z 8STPW 50.000 ORFCW 100.0O0a REF 44.4440 sa IN 
0.226 VELTAX - 0.02 ALPHAI 0.0O0 	 LREF 13.3330 IN0 

BREF 13.3330 IN
0.352 MACH 3.000 ELVSST 0.000 	 XMRP 7.5280 IN
0.599 ELVORS V.DDo BETA 0.000 	 IMRF .Oo IN
 
.0 	000 3 140 IN 
REFERENCE FILE SCALE .. 0005 
AEDC VA1163 MDAC BSTIPAMB=.SPNOM) IN PROX TO ORB RT84 ) 25 JUN 71 PAGE 252
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AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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_ 
~~XR 
 20 
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-12 - 8 -6 - 2 46810 Z 
SYNS.0 DELTAZ DA .120 BOOSTER ANGLE CF ATTACK, ALPHAE DEGREES 
O:±S2 *AAANETRIC VALUES RNFERENCL INFORMAtION 
02 BSTPOIJ 50.000 0 BF0 100.000 SREF 44.4440 30 ZN0.552 OELTAX 0.042 ALPNAI 0.000 LflF :5.ZSSO IN 
" SRCF 13.53 0 INt0,*000 SACS 5,000 £LYBST 0.000 XHRP ?.5200 IN 
ELVOS 0.000 OETA 0.000 YNRP 0.0000 IN -
ZMRP 1.1940 IN 
REFERENCE FIta SCALE P.0055 
AEDC VA113 MOAC BSTCPAMB=.SPNOM) IN PROX TO. ORB CRTB4SI) 25-JUN 71 PAGE 253 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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syms DELTAZ 
A .120 BOOSTER ANGLE OF ATTACK, ALPHAS DEGREES
 
R FERENCE NFOR ATIONIR .1 2 PARAMETRIC VALUES 
SRF 44.4440 SQ IN 
L R F 1 3 . 3 3 3 0 I N.28 BSTOW 
0.000 CBP w 10.00 

. 0 0 
C 0 3 5 2 E L T A X 0 .4 2 A L F A I 
IN
 
Y R F 0D. 0 0 0 N
 
BEF 13.3330 

E V O R S . 0 0 0 B TA 0 . 90 
INN 1. 1940 1 N 
SCALE 0 055 
REFERENCE FILE 

25 UN 71 PAGE 254AEDC VAl163 NDAC STCPAB=.5PNON) IN PROX TO ORB CRT8491) 

AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
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A .120 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.102 PARAMETRIC VALUES " REFERENCE INFORMATION
 
0.220 OSTPW 50.0130 MBF ID0.000 SREF 44.4440 SQ IN 
CN 0.352 OETAX 0.0.2 A&PHAI 0.9000 LREF 13.3330 IN 
1000 MC L03iOD .0 REF 13.3330 IN'
 
;D'O0 £YBTHAC .O*00XMRP 7.5280 IN
OG 

ELYMB 0.000 BETA 0.000 Y14RP OODG . IN 
fMRP 1.194 , IN 
REFERENCE FILE SCALE 0.0055
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SYBL DELIAZ
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0.120 BOOSTER ANGLE OF ATTACK, ALPHAB DEGREES
 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION
 
0.182 SSTFCW 5DoDOO ORSPOW 1130.000 SREF 44.444U so in 
a-ZZS VELTAX 0.104 ALPMAI o.vap LREF 13.3330 1. 
0.5 REF 13.3330 IN 5 M.A C H 3 1 0 0 0 L V S T 0 . 0 0 0 X M P 7 5 8 0 I N0.599 ELVORB 0.000 BETA 0.000 YMRP 0. 00DO IN 
0.908 ZMRP S.1940 IN 
10.000 REFERENCE FILE SCALE 0.0055 
AEDC VAI1G3 MDAC BSTCPAMB=.5PNOM) IN PROX TO ORB CRT8492) 25 JUN 71 PAGE 256
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AEOC VA 1163 MDAC BOOSTER AND ORBITER TEST DAT-AT MACH NUMBER 3
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INOR ATION
REFER NC
A .= BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
MTRIC VALUES
PARA 

44.440 
.1SREF 
L R F 1 31 o353 3 a C 0 I NI N 0 -2 2 8 V E TA X 0 ,1 4 BRF 1. 3 3 3 D INA L P H A l 0 .0 0 9 RE 

. 0 35 2 "AC ' 3 .000 V
f: ST D ,D Do 
YMRP .0000194  NZR 
BEA .000 

- .900 SCA LE

E.SLVORS 0.000 0 055 
* $ 0 00 REEF R0NC E F I L E 
UN 71 PAGE 257
 
AEDC VA113 HDAC BST(PAM=.PNOM) IN PROX TO ORB CRT84923 
25 
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.11 
_____ 
I 
.00 
LL 
L-
LLI 
z .0t 
Lu 
-10 - a III1--°031VEL-- 6 -4 2 z 4 6 a 
o .120 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES 
0.51PARAMETRIC VALUES REFERENCE INFORMATION 
., BSTPO W 50.000 CRUOW loo0 oull SREF 44.444 0 n
iQ 
O°22S DELTAX 0.104 ALFHAI 0.000 LREF 13:3330 SiN0L3OST 0.00
.ACH 3.000 XELVORS 0.00D BETA _HRF 13 .3330 IN
0.599 03ZBREF 0.000 7 200 in  
0.900. ZMRP 1 1940 IN0 o00 REF FILE 0r0 T55ARENCC SCALE 
AEDC VA1LG3 MDAC BSTCPAMB=.5PNOM) IN PROX TO ORB CRT8492) 25 JUN 71 PAGE 258
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SYMBOL OFTAZ 
A ..120 	 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
0 '. 151 PARAMETRIC VALVES 	 REFERENCE INFORMATION 
D.'12 
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SYMBOL DELTAZ
i 0120A BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES, 
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0 0.151 PARAMETRIC VALUES REFERENC6 INFORMATION 
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. ETA 
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0.121 BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
0.151 ARAMETRIC VALUES 
 REFERENCE INFORMATION 
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0.228 DELTAX 0.522 ALPHAZ 0.000 
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A 0:ISOBOOSTER ANGLE OF ATTACK, ALPHAB DEGREES 
0.151 PARAMETRIC VALUES REFERENCE INFORMATION 
0.12 OSTPW 50.000 QRBPOW I1J0.0 SREF 44.4440 so IN 
0.2Z$ DELTAX 0.5z2 ALPNAI 0.000 LREF 13.5330 IN95ZBREF 13.3330 IN
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0.120 BOOSTER ANGLE OF ATTACK. ALPHAB-OEGREES
 
0.16 PARAMETRIC VALUES REFERENCE INFORMATION 
0.1$Z 0STpCW4 $0.000 ORSPW 100.00D SREF 44.4440 so iN 
0.-98 DELTAX 0.52Z ALFHAJ " '00 L2EF 13.3530 IN0
0.5 REF 13.$330D IN
G. 5 ACH 3.0 00 LV S T 0.D XHR ' 7.5280 IN
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symamI DELTA2 PARAMETRZC VALUES REFERENCE INFORNATI ON 
0 0.2Z BSYFCW 100.000 Omapow 0.000 SREF 44.4440 SQ IN 
DCLTAX - .Z90 ALPHAI 0.000 LREF 13.3330 IN
 
REF 13.3330 IN
kAH 300 EVS.0
NACBST 3DO00oE 0XNRP 7.5280 IN 
ELVCQB 0.000 BETA 0.000 VNRP D.UO00 IN 
ZHRPp .194B IN 
SCALE 0.0055
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BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
SYMB l OELTAZ PARAMETRIC VALUES *REFERENCE INFORNATION 
Q 0.22 BSTPOW ±0.000O CRP t 0.000- SREF 44.4440 SQ IN 
-DELTAX - 0.3$0 ALPHAI o.oon LREF i3.5530 IN 
MACHl 3.000 ELVBST 0.000 BREFXNRP 13.3550 ?.5l8D ININ 
ELVOB 0.000 BETA 0.000 YNRP 0.0000 IN 
ZNRF i114D IN 
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av Ca. OELTAZ PARAMETRIC VALUES 	 REFERENCE INFOR MATION 
{ 	 0.122 SSTFOV 100.000 CQBPO 0.000 5REF 44.4440 SQ IN 
VELTAX - O39 ALPHAI OoOO0 LRE, 13.3330 IN 
"R F 13 33 0 IN 
HA IJ 3.000 ELVOST 0.000 XMRF 7,5280 IN 
CLVCRS 0.0DO SCTA O.ODD a~o OD IYHRF .
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BOOSTER ANGLE OF ATTACK. ALPHAB DEGREES
 
SYMBOL DELTAZ PARAMETRIC VALUES REFERENCE INFORMATION 
Q 0.115 BSTPOW 100.000 CQSFCO 0.000 SREF 44.4440 SQ IN 
DELTAX - 0.143 ALPHAI 0.000 LREF :3.3330 IN
 
BREF ±3.3330 IN
MACH 3.000 ELVOST 0.000 	 XNRP 7.5280 IN 
ELVORS 0.000 BETA 0.000 	 YHRP 0.0000 IN 
ZNRP 11940 IN 
SCALE 
 0.0055
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;YNBt DELTAZ PARAMETRIC VALUES REFERENCE INFORMATION Q 0.115 DSTPOW 100.000 RSFPOW 0.000 SREF 44.4440 SQ IN 
OELTAX U.143 ALPHAI 0.0DO LIEF 13o333 $N 
BREF 13.5330 IN 
NACN 3.000 ELViS?r .000 XNRP 7.5280 IN 
ELVORD 0.000 BETA '6.000 yM0p 000 IN 
ZNRP 1.t940 IN 
SCALE 0.0055REFERENCE FILE 

AEDC VAI-163 MOAC BOOSTER IN PROXI1ITY TO OREITER-(RTS498) 25 JUN 71 . PAGE -275
 
.12 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
U .08 
_____________ ____ __ __ 
Z .07 
________ 
LL
 
LL
 
Ld 
.05
 
LU 
-. 02 
.01
 
.03 
-°% -10 --B - 4 - 2 4 6 a is 12 
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SYNBL DELTAZ PARAMETRIC VALUES REFERENCE INFORMATION 
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1 1 5  
BSTPOW 100.000 C$FOW 0.000 SREF 44.4440 50 ZN 
DELTAX - 0.143 ALPHAZ 0.000 LREFBREF 13.33301 3.3350 ININ 
MACH 3.000 ELVOST O.oo XMRP 7.5I80 IN 
ELVORB 0.000 BETA, 0.000 YORP 0.0000 IN 
ZfRP 1.1940 IN 
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SYMBOL 	 DELTAZ PARAMETRIC VALUES REFERENCE INFORMATION 
0,114 	 SSTFOW 100.000 ORSPOW 0.000 SREF 44.4440 SQ IN 
CELTAX - 0.01$ ALPHAI 0.000 LREF 13.3330 IN SREF 13: 3330 Z 
MACH 3.000 ELVOST 0.000 XNRP 7.520 IN 
ELVORS 0.000 BETA 0.000 YNRP 0.0000 IN 
ZMRP 1.1940 IN 
SCALE 0.0055REFERENCE FILE 
AEOC VAI113 MOAC BOOSTER IN PROXIMITY TO ORBITER CRT8499) 25 JUN 71 PAGE 277
 
AEDC VA 1163 MDAC BOOSTER AND ORBITER TEST DATA AT MACH NUMBER 3
 
,-rr-riP -Tl r-r- r-r -rr-r itr- -r---- J----r r-r-,--- -rr 
z 
L.6
 
.5
 
-. 2 
-!Zg -10 - -6 --4 -2 a 2 4 6 a 10 lz 
BOOSTER ANGLE OF ATTACK, ALPHAB, DEGREES
 
SYMBOL Q DEL.TAZ .114 SSTP- PARAMETRIC YALUES IOD.000 Ow 0.000 REFERENCE INFORMATION SREF 44.444n SQ IN 
DELTAX - .019 ALPHAI 0.000 LREF 13 3330 1 , 
MACH 3.000 ELVSST 0.000 
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REFERENCE INFORMATION
SYMBOL DELTAZ PARAMETRIC VALUES SREF 44.4440 SQ IN

.1 5 STPOW 10,00D O w 0.000 
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DELTAX 0.043 ALPHAI 0.000 

SREF 13 3330 IN
 
MACH 3.000 ELVSST 0.DO0 XMRF 7.5280 IN 
ELVORS 0.000 PETA 0.000 YMRP 0,.0000 IN
 
ZRP I,1940 IN
D SCALE DossH
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REFERENCE FILE SCALE 
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0.115 BSTPOW t00o.00 ORSPOW 0.OO0 	 SRCF 44.4440 SQ IN 
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SNOL OLTAZ PARAMETRIC VALUES 

SRF 44.4440 s IN
 
0 0 16 BSTPOW 190.000O RSFOW .000 

E L T A X .1 0 5 A L P H A I 0 .0 0 0 
 SRE F 1 3 o3 3 3 0 I N
 
X R P 7 5 2 8 0 I N
A CH 3 .0 0 0 IE L V S T 0 .0 0 

. 0 0 0 IN
Y R P   0 .0 0 
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MACH 3.000 ELVOST 0.000 XNRP 7.5200 IN 
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